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HUMAN BIOLOGY 


a record of research 
DECEMBER, 1930 


IS MAN A RATIONAL ANIMAL? 
BY WM. E. RITTER 
University of California 


Most litterateurs of today and a majority of the rank-and-file 
appear to be ready with an emphatic ‘‘ No”’ in answer to the question. 
They claim that the “‘New Psychology” (which one does not seem 
very important) proves this. Moreover they accept it with less hesita- 
tion as it corresponds with their personal inclinations. For who does 
not like to feel better than he likes to think—think, I mean, in the sense 
of solving hard problems in geometry or budget-making? But my 
answer is the opposite of this. Man is a rational animal. Strange 
as it may seem, this answer I reach primarily as a student of animals 
generally and only secondarily as a student of human animals. Com- 
parative studies in many parts of the zoological realm lead me to see 


1 Read and discussed at a joint seminar of the departments of psychology and 
zoology of the University of California, April 3, 1930; and revised in the light of 
this discussion. The following introductory remarks were made by the speaker: 

According to the Platonist-Cartesian-Kantian theory of life biology is the 
science of the bodies of living beings while psychology is the science of their 
minds. This theory makes Life a “house divided against itself.’”’” What psy- 
chology has suffered from a theory of bodiless minds is not for me to say. What 
biology has suffered from a theory of mindless bodies I could discourse on long 
and, I think, convincingly. It would be a fine thing, it seems to me, if this joint 
meeting of psychologists and zoologists might be the first of many similar meetings 
to the end of replacing the divided house theory of life by a united house theory. 
This might result finally, for our own University at least, in a philosophy of life 
symbolized by the fact that nearly all the University departments devoted to living 
nature are now housed together in this magnificent building, conspicuously labeled 
The Life Sciences. 
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that in comformity with the general principles of taxonomic biology 
man must accept being classed as rational whether he likes it or not. 

What I want to show is that the theory of man’s non-rationality 
is equivalent to the theory that his brain with its specially developed 
cerebral cortex is functionally meaningless; that he is not bipedal 
and erect in any special sense; and that his fore limbs are not partic- 
ularly free, tactile, and prehensile. Or the logical consequence 
of the theory may be modified to the extent of saying that although 
these characters of man are undeniable, they are purely structural 
and of no special consequence so far as his behavior is concerned. 
The reasoning that because biology has proved beyond question man’s 
animal nature, therefore man is ‘‘nothing but” another animal has 
gained its great vogue largely, I believe, because biologists have failed 
to stand pat on some of their best established facts and principles. 
The facts and principes specially referred to are those involved 
in description, naming, and classification. 


THE IMPORTANCE OF THE COMPARATIVE METHOD 


The comparative method has played an important and honorable 
part in the history of biology. Of late it has lost much of its prestige 
through the advent of other methods. Notably experimental and 
quantitative methods have come into great and richly deserved 
favor. It is however of the utmost importance for solid achievement 
in any branch of natural science to recognize that no one method will 
do for investigating all the phenomena of nature and that all these 
phenomena must be investigated. That is, all phenomena must be 
investigated if the goal for natural knowledge is that finally it shall 
become as nearly complete as possible. 

No natural scientist has ever contended that it is possible to make 
any headway in the study of nature without description and classifica- 
tion. And these imply comparison as inevitably as the right hand 
implies the left. 

The importance of the periodic system of the chemical elements 
and the renewed interest in it awakened by recent discoveries on 
atomic structure and action well illustrate the fundamentality of 
classification in this realm of inanimate nature. But all other realms 
illustrate it quite as well. Rocks and stars have to be classified as 
well as do chemical elements and grasses. 

The great place taxonomy has in biology as compared with what 
it has in chemistry, astronomy, or any other science of not-living 
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nature is due chiefly to the fact that the objects of living nature are 
so much vaster in number, varied in form and action, intimately 
connected together, and obtrusively present to us humans, that classi- 
fication plays so much larger a part in our knowledge of the living 
than of the not-living realm. 

An exceedingly unfortunate attitude towards classification has 
been assumed of late by many biologists from the circumstance that the 
task of collecting, describing and classifying the plants and animals 
of the earth has been largely done, in a reconnaissance way. This 
has permitted the center of interest in research to pass to other sub- 
jects. So far this is natural and good. But along with the passage 
of interest in taxonomy to other subjects there has gone a deplorable 
tendency to look upon this subject as out of date and relatively unim- 
portant. There has been failure to discriminate between the work 
of description and classification and the principles of description and 
classification. Great emphasis has been placed on, for instance, the 
analysis and causal explanation of phenomena, these having been 
largely ignored by earlier taxonomists. Again this is natural and 
good so far. To the extent, however, that analysis and explanation 
have been regarded not as supplementing, but as supplanting descrip- 
tion and classification, the most basic principles of objective reality 
and natural knowledge have been violated. 

G. K. Chesterton’s blistering criticism (‘‘The Inefficiency of 
Science,’”’ North American Review, Nov., 1929) appears to hinge on the 
point here made. His artist’s “‘instinct’’ seems to have sensed the 
deplorable fact that so many present-day students of nature are 
refusing to admit any knowledge to be truly scientific except such as 
consists of deductions (largely mathematical) from relatively few 
sense data. In other words, Chesterton seems to suppose that such 
students have really succeeded in their efforts to exclude from the 
Temple of Science all those branches of natural knowledge which must, 
from the necessities of the phenomena dealt with, rely greatly on 
induction, i.e. on description, definition and classification. 


THE MORPHOLOGICAL EVIDENCE OF MAN’S RATIONALITY 


What has all this to do with the question of man’s rationality? 
Very much. It brings us to the real point. The question is as to 
whether we men shall use our heads as human animals or merely as 
brute animals use theirs. It is not a question of how much rationality 
we possess, but of how we use what we do possess. According to the 
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principles of biological classification, to contend that man is not a 
rational animal because many individuals fail much of the time to 
use their apparatus of rationality is equivalent to contending that he 
is not an upright-postured animal because nearly all individuals lie 
down or sit down much of the time. 

Another form of statement of our question is: Was Linnaeus justi- 
fied in giving man the species name, sapiens, if he intended that name 
to be really descriptive? The more vehement of the anti-rationalists 
do not hesitate to pronounce the great systematizer quite wrong in 
this. We read: “Linnaeus... has called mankind . . . Homo 
Sapiens—Wise Man. But this praise is manifestly unjust. For 
man heaps up such abundant examples of extraordinary folly that, to 
conform with the reality of things, we should call him the exact oppo- 
site: Homo Stultus—Stupid Man”’ (Idiot Man or The Foilies of Mankind 
(‘L’homme stupide’) by Charles Richet). 

Generally speaking, those who think it necessary to revise down- 
ward man’s conception of himself grant that on purely morphological 
grounds he is entitled to the rather widely removed place in the 
zoological system taxonomists allow him. Linnaeus, as is well known, 
recognized man as constituting a single genus, Homo, in the family 
Hominidae of the order Primates. This makes him as different from 
the great apes, his nearest animal kin, as a sheep is different from a 
pig or a horse from an elephant. So even on this basis to dispose of 
man as “nothing but”’ another animal is a glaring instance of shoddy 
thought and talk from the standpoint of sound zoology. 

But it is when due attention is given to what man’s morphological 
peculiarities imply concerning the part played by these in his ‘‘struggle 
for existence’’ that the wretched consequences of such thinking and 
talking come to view. People who have little or no biological educa- 
tion (the vast majority, more’s the pity) cannot reasonably be expected 
to recognize these logical fallacies and follies. But professional 
zoologists can hardly escape noticing them and attempting some sort 
of logical readjustment relative to them. Now those zoologists who 
share the violent hostility to “‘anthropomorphism”’ that came (rather 
justifiably) into biology with the modern demonstration of man’s 
animal nature, are likely to try to justify the fallacies. How explain 
man’s upright posture and the resultant freedom of his fore-limbs 
for wide and efficient grasping if he is ‘‘nothing but” another animal, 
since other animals are but slightly possessed of these characteristics? 
Still more difficult to explain are the most characteristic parts of 
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man’s brain. What under the sun can be the meaning of the chief 
part of his cerebrum? For it is now known with certainty that this is 
mainly devoted to processes heretofore called rational. Does it mean 
that these processes ought to be given some other name? But would 
naming them something else make them different from what they 
really are? 

Some students of morphological zoology and portions of functional 
zoology have sensed these logical difficulties and have suggested various 
ways of escaping them. One suggestion is that the main part of the 
human brain is not essential to man’s real nature. The cerebrum 
may be a kind of superfluity—perhaps something like the hump on a 
camel’s back or the quirl on a pig’s tail. Or possibly it is a sort of 
non-malignant hereditary tumor or wen. Although suggestions of 
this sort have been made by serious minded zoologists, they perhaps 
were made only half-seriously and need not be treated very seriously. 


BEHAVIORISM AND THE CEREBRAL CORTEX 


Another suggestion which has the merit of being less fantastic 
is that so little is really known about the function of the cerebral 
hemispheres that they may as well be ignored in our efforts at a 
scientific interpretation of our behavior. This suggestion comes with 
sufficient seriousness to deserve real consideration. The tendency 
of extreme behavioristic psychology to minimize the importance 
of the cerebral cortex as a consequence of its proposal to throw con- 
sciousness overboard has not attracted anything like the attention 
it should. Early in John B. Watson’s elevation to the leadership 
of Behaviorism his writings began to show this tendency (in his 
Psychology, for example). The tendency has gone on till in his latest 
full-rounded doctrinal work (Behaviorism, The People’s Institute 
Publishing Co., 1924) the cerebral hemispheres have almost reached 
the vanishing point and the whole brain figures as a mere part of the 
spinal cord. In Behaviorism (the book) and, by inference, in behavior- 
ism, the school of psychology, Watson takes notice of the accusation 
that behaviorists do not show enough respect for the central nervous 
system. One of his statements is this: ‘For behaviorists the nervous 
system is, Ist, a part of the body—no more mysterious than muscles 
and glands: 2nd, a specialized body mechanism that enables its 
possessor to react more quickly and in a more integrated way with 
muscles or glands when acted upon by a given stimulus than would 
be the case if no nervous system were present’’ (p. 38). 
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The first part of this statement I endorse entirely and gladly. 
The second part I endorse with equal whole-heartedness as far as it 
goes. The proof is conclusive that the nervous system both quickens 
action and integrates action. But it has another role not mentioned. 
It ‘‘enables its possessor’ (note Watson’s language) to use its muscles 
and glands more effectively to its own welfare than it otherwise could 
use them. In other words the nervous system is the animal organism’s 
morphological system that enables it to act adaptively in the highest 
measure. And the culminating part of this system is the cerebral 
cortex of Homo sapiens. 

Consequently if a system of interpreting animal organisms is 
adopted which minimizes the importance of the central nervous 
system, it does violence to the best principles of both morphology 
and physiology and cuts the very heart out of the conception of 
organic wholeness. 

So we look with keen interest to see how the nervous system is 
treated in Behaviorism. We find there a total of eight figures intro- 
duced to aid the presentation. Of these one only touches the “‘cen- 
tral’? part of the system. This figure is of a section, diagrammatic 
to the limit, of the spinal cord introduced to illustrate a point about 
the reflex are. As for the cerebral cortex the nearest approach to a 
mention of it in the text (I hope I have not overlooked any other) is 
the statement, page 92: “Infants born without cerebral hemispheres 
exhibit”’ the same reflexes that normal ones do. It is probably not 
justifiable to infer from the treatment of the nervous system in this 
book that orthodox behaviorism would hold the view that men with 
no cerebral hemispheres would be as well off as those having them, 
could all the rest of the system be perfect. But in all sobriety one 
may question whether the treatment justifies the opposite view. 

So much in illustration of the queer ways men can use their reason 
to justify themselves in being unreasonable. 


WHAT IS INTELLIGENCE”? 


Now let us come to the task of comparing the activities of animals 
generally to discover the difference, if there is any, between the part 
played by the activities of men and those of all other animals toward 
solving their life problems. 

My field studies on the activities of animals in nature bring me in 
contact with many people, farmers, foresters, vacationists, and so 
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on. These are often curious as to what I am doing. When I call 
their attention to striking instances of adaptive action by many crea- 
tures, no question is more common than ‘‘Is it intelligence?’ As I 
make no claims as an expert on intelligence, these and similar ques- 
tions have led me to “‘read up”’ somewhat extensively on what experts 
have written on the subject. Finding to my surprise that almost 
every expert consulted, especially if he ranks high as an expert, dis- 
agrees rather sharply with all other experts, I have been thrown back 
on my own resources for defining intelligence. Or, to speak more 
accurately, I have seemed driven to devising some kind of general 
statement about what I observe animals doing that brings out the 
question just quoted, but which none of the expert definitions really 
cover. Why then should I not concoct a definition of intelligence to 
meet the needs of zoology, since no definition seems to exist that 
really meets the needs of either psychology or zoology? 

Accordingly here you have the results of my efforts: Intelligence 
is that attribute of which some animal species have become possessed 
through the long, hard course of evolution, in virtue of which the indi- 
viduals may avoid doing fool things if they really desire and really 
try to avoid them. 

Perhaps the injection of such a phrase as ‘‘fool things’’ into the 
discussion will strike you as a bit of facetiousness. Does it seem to 
mar the proper somberness of the occasion? I hope not. Please 
recall that the genius of the Platonic philosophy has been characterized 
(I think truly) as ‘‘free and facetious.” 

The possible charge of facetiousness against my definition troubles 
me less than the probable charge of ambiguity. But ambiguous it 
can hardly be to those who must have noticed what men do at times 
and may have noticed what the lower animals are apt to do. Espe- 
cially should the questionable phrase be unambiguous for those who 
think critically on how the things done as hinted affect the wellbeing 
of the actors themselves and their kind. Furthermore removal of 
ambiguity may be materially helped by the cooperation of a good 
sense of humor with critical thinking on the subject. A strong case 
could be made for the hypothesis that the whole gamut of human 
action included in the conception of ‘“‘from the sublime to the ridicu- 
lous”’ sends its roots down to the very bottom of man’s nature as an 
animal organism. Surely all work-and-play or play-and-work can be 
shown to be rooted that deeply. 
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‘*POOL THINGS’’ THAT ANIMALS DO 


Anyhow it is no meaningless coincidence that the prince of American 
humorists should have been one of the most deeply-truthful observers 
of animal activities generally, human and subhuman alike. I am 
already on record? in defence of Mark Twain’s competency as both 
observer and interpreter of the performances of animals. My supple- 
mentation of his account of the way ants do things ought to be super- 
fluous in view of the many other confirmations, by professionals, of 
his testimony. But somehow the facts do not seem to impress experts 
on intelligence. The funny side of the performances almost anybody 
can see but their serious side appears to escape almost everybody. 
That this side did not wholly escape the man, S. L. Clemens, is pretty 
certain from indirect evidence furnished by his life and writings. 

Such a mass of “‘fool things’’ done by animals is presented in the 
book just referred to that it seems unlikely that just more would 
strengthen the evidence. Accordingly the few additional facts I 
give here I give with the hope that their setting and mode of using 
may bring to light more of what I take to be their deeper meaning. 

Mark Twain’s “Baker’s Blue-jay Yarn’ in A Tramp Abroad I 
hold to be transformed from good story telling into good zoology 
by my studies and publications on the operations of the California 
woodpecker.’ In the Quarterly Review article I tell, as one example 
of ‘‘fool things’ done by the birds, about their making many little 
holes through the siding shakes of a cottage, into which holes they 
put acorns; but as the holes open into a deep space behind the shakes 


2 The Natural History of Our Conduct, p. 119, Wm. E. Ritter with the collabo- 
ration of Edna W. Bailey. 

3 Besides what I have said about these birds in the book above referred to and 
earlier publications, the following later publications may be noted: ‘An untilled 
field for a revised kind of research in zoology,” The Condor, Vol. XX XI, pp. 160- 
166, July, 1929. ‘‘The nutritial activities of the California woodpecker”’ (Balano- 
sphyra formicivora), The Quarterly Review of Biology, Vol. IV, No. 4, pp. 455-483 
1929. 

“Tom Sawyer” and “Huckleberry Finn’”’ have given Mark Twain considerable 
distinction as a human psychologist. I submit that any one who will ponder 
certain of his jokeless writings along side various of the animal yarns, notably 
“Eccentricity of the Ant,’’ must allow that not merely Mark Twain but C. L. 
Clemens deserves serious attention as a psychobiologist. The ideas of “Self,’’ 
of man’s “Interior Monarch,’ of “Outside Influence,” and of *“Training”’ set forth 
in the hundred-page dialogue, ““‘What is Man?’ come nearer the central truth 
of human nature than one sometimes finds in a thousand-page professional 
treatise on philosophy or pedagogy. 
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the inserted nuts drop into this and are a dead loss to the birds. A 
recent visit to this cottage happened to be on the day that workmen 
were stripping off the much be-punctured shakes preparatory to 
mending the damage done by the birds. The quantities of old, insect- 
destroyed or otherwise meatless acorns that were rattling to the 
ground as the shakes were torn away was a ludicrously impressive 
sight, sure enough. There were certainly thousands of them. After 
scooping up one market bag full for my own collections and another 
for Professor J. Arthur Thomson, who was my honored guest on this 
occasion, and after selecting samples for us both of the old, riddled 
shakes, we turned away eagerly questioning how such things can be. 
How comes it that the very same creatures can perform acts that look 
so much like intelligence as do many of the storing activities of these 
woodpeckers, but also acts which look so absurd as does this particular 
performance? The acorn crop in this locality being abundant, holes 
in red-wood shakes being easily made, and the birds having plenty of 
time one may, perhaps, question the justification of calling the action 
“foolish,” ‘‘absurd” or by any other derogatory term. It may be 
legitimate as play or something else the significance of which we do 
not recognize. But anyway quantities of acorns are stored, nominally 
for food but practically where they can serve no such end. As to its 
main purpose this particular performance is certainly futile. Since, 
however, there is little or no evidence that the birds suffer inconven- 
ience from the loss of the acorns, whether or not one regards the per- 
formance as ridiculous—laughable—would seem to depend on what 
sort of things excite his risibles, 


SELF DESTRUCTIVE ACTIVITIES OF ANIMALS 


But now let us notice another activity by these very same birds. 
In my Quarterly Review article I tell of the killing by a neighboring 
orchardist one summer of a large part of the whole settlement. This 
was done because the birds were playing havoc with his crop of 
almonds. Most of the birds were shot in the very act of taking the 
fruit, as I can testify from having seen many decaying carcasses under 
the trees. 

The question of whether the orchardist was justified in thus break- 
ing the bird protection law to save his crop is not here raised. Rather 
the question is, whether the birds were justified in preying on the 
crop. Were they under such straits for food that it was almonds or 
starvation? Not at all. At the very time they were committing 
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depredations on the almonds there were quantities of unused acorns 
they themselves had stored in oak trees only a few hundred yards 
away. Nor were these acorns inaccessible as were those lost in the 
cottage. 

The bald fact is that large numbers of the birds paid the death 
penalty for feasting on almonds when by eating acorns of their own 
providing they would have been free from such a fate. Quite likely 
young almonds, full-grown but not yet hard and dry, were a welcome 
change from the usual diet of old dry acorns. But was the difference 
enough to justify the risk of death? It is so obvious that birds do 
not act as though they think about their welfare in this fashion, that it 
seems to many persons unnecessary or even unfair to raise such ques- 
tions. But why not raise such questions? Indeed how avoid raising 
them if we would be consistent? The very concepts of thought, of 
reason, of intelligence appertain basically to the human animal alone. 
They were originated by men for application to men. Consequently 
if we see occasion for applying them to other creatures at all, how can 
we consistently neglect to go all the way in the application? If we 
would pronounce men to be acting with poor judgment, bad reasoning, 
small intelligence, ‘‘foolishly,”’ who should forfeit their lives under 
similar conditions, how avoid the same verdict for the woodpeckers? 
It is no less true for science than for common experience that ‘‘it is a 
poor rule that will not work both ways.’’ The question of whether 
we shall or shall not be “‘anthropomorphic”’ is not raised. What is 
insisted on is that if we choose to be anthropomorphic at all we shall 
be so consistently. If we call acts of brute animals intelligent because 
they resemble acts of human animals which we call by that name, 
then we are logically bound to apply to the acts of brute animals 
whetever terms we apply to the acts of human animals which we 
regard as not intelligent. 

In such cases as just narrated, badly directed action is not merely 
foolish; it is tragic. And a great point is that it is not exceptional. 
As to type it is common among all classes of animals. Accept in their 
fullness the principles of biological classification, and apply the criteria 
of the wisest and best human action in a systematic study of natural 
activities in the whole animal world as affecting the well-being of the 
acting creatures themselves and their kindred, and you cannot help 
seeing innumerable performances which grade from useful or harmless 
play all the way to laborious work that may be extremely wasteful 
and destructive even to the lives of the actors. 
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EXCESS IN ACTIVITY 


The well-nigh ceaseless running and jumping; falling, rolling, and 
tumbling; and the amusing pranks of the young of practically all 
domestic mammals and of healthy children are as good illustrations 
as one needs of the playful aspect of activity. But even here the 
constant tendency to excess, often highly injurious, in the play of 
children, is especially to be noted. For of all the varieties of ‘‘foolish- 
ness”’ to which animal activity tends, probably no other has had a more 
important part in the kinetic aspect of evolution than excessiveness. 

This general tendency to excessive action shows itself most glaringly 
perhaps in reproduction. At least the ‘geometric ratio of increase”’ 
of organisms, utilized by Mr. Darwin as one of the corner stones of 
his theory of natural selection, has given this aspect of the tendency 
its greatest theoretical prominence. 

As to activity in the more usual sense the tendency to excess 
shows itself nowhere perhaps more strikingly than in connection with 
food, especially in such animals as have become collectors, trans- 
porters and storers of their food materials. Although a systematic 
investigation of the subject seems never to have been made, apparently 
all species that do these things are ever liable to do ‘‘fool things.”’ 
This liability is not more striking in any direction than that of going 
further than is necessary to accomplish the original purpose of the 
action in case the objects toward which the action is directed happen 
to be abundant. No animal below man seems to have any other 
inhibitory power over its actions than satiety and fatigue. 

All of us animals, brute and human alike, are in the very nature of 
our ability to act at all, constantly liable to do the wrong things and 
overdo the right things. If I am an earthworm my responses to mois- 
ture, light, temperature and other stimuli expose me to a variety of 
dangers, including that of being run over and crushed to death by 
creatures much larger, heavier and more active than I am (Natural 
History of Our Conduct, p. 184). If I am a harvester ant and depend 
on collecting and carrying home seeds of various plants, I am ever- 
lastingly liable to collect objects which, though somewhat resembling 
seeds, have not the slightest food value. Furthermore often when 
successful in getting useful seeds I am boggled into carrying them 
miles where inches were entirely sufficient (Nat. Hist., p. 120). Nor 
am I by any means free from liability to foolish, even tragically foolish, 
acts when I have evolved to the dignity of a vertebrate. For as 
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fish, salamander, or frog, some of my performances in feeding and in 
mating reach the climax of bestiality, understanding this term at 
its worst (Nat. Hist., pp. 165-169). 

The varieties of foolishness to which my actions are liable when 
on the whole they have evolved to the grade of wisdom represented 
by the California woodpecker, I have observed in great particularity. 
The usefulness of storage-hole pecking carried to uselessness by pecking 
many holes in which nothing is ever stored or pecking new holes when 
plenty of perfectly good old ones are available; the storing of acorns 
entirely beyond the reach of the storer; the storing of pebbles and other 
useless objects—these are only illustrations of a general principle. 

The mammalian state having been attained, it would seem that 
doing fool things should be out-grown, evolved beyond. But not so. 
If I am a beaver, a creature commonly held to be industrially classi- 
fiable as an engineer, I am still liable to carry my usually wise activities 
to foolishness quite as arrant as while 1 am an ant or mud-dauber 
wasp or woodpecker or woodrat. For what could be more ludi- 
crously futile than performing the acts of dam-building in a pool of 
still water or of gnawing down an old dry tree to get green bark and 
twigs for food? (Unpublished notes of mine on beaver work contain 
observations of both these things.) But beavers may surpass wood- 
peckers in the tragic as well as ia the harmlessly foolish character of 
their performances. For proportionate to their efficiency in dam 
building and tree cutting is their liability to push these activities to 
serious self-injury. Where beavers are near neighbors to men it is 
apparently usual for them to become so destructive of men’s belongings 
with no essential advantage to the animals as to bring upon themselves 
the full force of man’s ability to inflict the death penalty on anybody 
that he regards as seriously injurious to him (N. H. C., pp. 156-158 
and 220). 

WHY IS MAN THE DOMINANT SPECIES? 


This last statement is illustrative of a principle of great importance 
for this discussion. The principle may be indicated by asking the 
question, How comes it that the animal species, Homo sapiens, has 
been and is so destructive to all other species with which he comes into 
competition? Man’s ‘‘commercial greed”’; his inordinately developed 
‘hunting instinct”’; his “‘heartlessness”’ and disregard for the ‘‘rights’”’ 
of the inferior creatures; his possession of fire-arms and deadly con- 
trivances of various kinds—such are the familiar answers to the 
question. 
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Much of truth as there is in these answers, from the standpoint of a 
rigorous taxonomic zoology, they miss the main point. They leave 
untouched the question of what there is in the morphological difference 
between the human and other species that gives the human species 
the competitive dominance implied by the answers? To this only 
one answer is possible: man’s nervous system, his cerebral hemispheres 
especially, and the chief structural attributes coordinated with this, 
namely his erect posture with his consequent free and wonderfully 
efficient fore-limbs, tell this part of the story fully. 

But, as previously indicated, this, the structural side of the story, 
is simplicity itself as compared with the other, the activational side. 

When will the Delphic oracle’s injunction ‘“‘ Know thyself’’ have 
been so far obeyed by man that he shall have become the beneficiary 
in the fullest possible measure of his attributes as just noticed! 

The query “Is it intelligence?’ previously noted as a common 
response to my demonstrations of the strikingly adaptive activities 
of woodpeckers and other creatures has a counterpart quite as common 
and quite as significant. When I go on and demonstrate the ‘‘fool 
things’’ which the same creatures do, the response is fully as ready, 
‘Why, human beings act just that way.”’ This response is particularly 
apt to come when such overdoing of things as food-storing animals 
frequenily exhibit, is pointed out, and as is exemplified by the common 
remark about birds and mammals which become pests of farm crops, 
that they ‘‘destroy more than they eat.”’ 

Replying to this I try to make the point that all human beings act 
much that way part of the time, that some act much that way most 
of the time, but that a few rarely act that way. This along with other 
facts, proves, I go on to say, that the human animal is really very 
different from any sub-human animal in that it is possible for him to 
avoid “acting that way.’”’ But my efforts have never succeeded very 
well in making this point. I am, consequently, going to try again, 
now, though very briefly. 

The lower animals do “fool things’? because they can’t help it. 
They have no mechanism for avoiding it. Said in twenty-three words 
we have: No animal below man has a cerebral cortex or any similar 
structure by the use of which he can avoid doing fool things. His entire 
mechanism is such as to enable him, in his own specific way, to do 
“wise things”’ as a rule (i.e. act in accordance with the welfare of him- 
self or of his kindred, one or both). But if ‘‘the rule” of his acting 
changes a bit, since he has little or no equipment for changing his 
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action correspondingly, his normally wise acts become foolish, even 
tragic. It is first and foremost a problem of individual equipment for 
guiding individual action in behalf of individual welfare. But the 
individual is always a member of a species, or kind. He can neither 
come into existence nor reproduce himself under any other conditions. 

So it is that with the species, Homo sapiens, the problem of taxo- 
nomic zoology merges into and fuses with the ancient human problem 
of choice and freedom of action. Zoologically viewed it is beyond 
question that the human animal far surpasses all other animals in its 
equipment for controlling its actions to its own good. The most 
definitive of man’s morphological attributes as above noticed makes 
doubt on this aspect of the matter impossible. 

But since in its very nature such control involves choice—selection 
—as between alternative possibilities of action in particular instances, 
the real problem is as to how far man lives by his most defining 
attributes. 


THE TWO ASPECTS OF INTELLIGENCE 


It turns out then that my definition of intelligence is only the 
negative side of what is really aimed at. ‘‘ Fool things’ are such only 
as the obverse of ‘‘wise things.””’ And “wise” appears to be the word 


most in favor with moralists of the Anglo-Saxon speech for designating 
things which, psychozoologically considered, are in a high degree 
adaptive; that is, are truly advantageous to the acting individuals or 
their kind, one or both. Justification for this negative way of defining 
intelligence lies in the enormous difficulty there is in deciding what not 
to do in many of the most crucial situations of human life. 

Linguistically my definition seems to differ mainly from current 
definitions in the meaning attached to the basic part of the ancestral 
word, intellectus. According to the lexicons the primary meaning of 
the Latin verb legere is to gather, to collect, to put together. But an 
accessory meaning is to choose, to select, to pick out, and it is clear 
from the illustrations that the choosing referred to was on the basis 
primarily of what was supposedly good for man. 

The prevailing efforts at defining intelligence seem to rest on the 
primiry meaning of the original word. Mine on the other hand rests 
more on its accessory meaning. So far as I can see, the measurement 
of intelligence (which now seems to dominate interest in the subject 
with many psychologists) relates mainly or wholly to learning, that 
is to gathering or collecting, data. What use the learner makes of 
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the data seems not to figure much in the problem as these students 
treat it. Choice by the learner as to what shall be learned on the basis 
of the learner’s own welfare seems to enter very little into the prevailing 
conception of learning. I do not find much serious attention given 
to the extent to which, as psychologically viewed, each individual’s 
welfare is in his own hands. Self-responsibility in a truly vital sense 
is apparently assumed to be largely replaceable by parental, school, 
governmental, social and other forms of extraneous responsibility. 

The fallacies that lurk in this assumption are too varied and subtle 
to be dealt with here. But they are largely amenable to analysis. 


THE FREEDOM OF THE WILL 


There is, however, a great realm of human experience into which 
the psychozoological problem merges and which is so unescapable 
and ever-present as to have been one of man’s major problems through- 
out his entire cultural history. The problem referred to is none 
other than that familiarly known as the freedom of the will, or simply 
of Freedom. The whole vast round of man’s activities on which his 
highest welfare depends and which has become more or less subject 
to personal control in each particular instance, we of the Anglo-Saxon 
world have generalized and named the Will. That is to say, essentially 
this must be the meaning of the word according to the standpoint of 
this essay, if it has any real meaning at all. 

That man has a wide range of choice as to how he shall act in all the 
typical situations of life is as certain as are his definitive morphological 
characteristics by means of which he is able to act at all. 

Man’s real question is not as to whether his will is free, but as to 
how he uses the equipment for freedom he certainly possesses. 

It looks as though this idea of ‘‘fool things’”’ has about the same 
meaning that the ideas of ‘‘sin’’ and ‘‘ wickedness’”’ had in former days 
when men used these terms. 


SOPHROSYNE 


The ancient Greeks appear to have been the first to make a real 
start toward recognizing the great possibilities for man’s good there 
are in his ability to regulate his actions and impulses by means of what 
we now know to be his cerebral hemispheres and their fundamentally 
related corporeal parts. Greek scholars and artists laid great store 
on this ability and had a name for it that has never become current 
in our language and seems to have no exact equivalent with us. The 
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name is sophrosyne. Moderation is the English word that corresponds 
to an important part of the meaning of the Greek word. But neither 
that nor any other single word of ours covers the whole of its meaning. 
“We may translate it,’’ writes a highly competent student of Greek 
philosophy, “‘sobriety, moderation, discretion, temperance, sagacity, 
wisdom, self-mastery, modesty, chastity.”” (F. J. E. Woodbridge, 
The Son of Apollo, 158) ‘‘The thing it stood for,’’ Woodbridge goes 
on to say, ‘‘was prized, for he who possessed that thing could be 
sure, and give others the assurance, that his mind was sound and 
himself safe except for the tricks of fortune.” 

If any one questions whether it is really worth while for men to 
try to regulate their acts by the distinctively human part of their 
brains, instead of letting them run on with little regulation beyond 
such as appertains to the woodpecker part of their brains, he may get 
light on the question by consulting some of the millions in this country 
who are today paying the penalty of over-activity or ill considered 
activity in the stock market, or in various of the industries, agriculture 
and the oil business, for instance, where overproduction is reaping, or 
is likely soon to reap, the harvest of its own sowing. 

Much of modern life, particularly in business, and in sex affairs, 
appears to be based on the theory that the Greek idea of sophrosyne 
was a delusion and that man’s cerebrum is a huge by-play of organic 
evolution. 

We may now conclude with a summed-up answer to our initial 
question: ‘‘Is man a rational animal?” If the answer is given in the 
motif and temper implied by the form of the questiov, that answer 
must be ‘‘ Yes, man is a rational animal.’”’ This must be the answer 
because man is so vastly more rational than is any other animal. 

The meaving of both question and answer is contingent on the 
meaning of the word “‘rational.”’ 

According to the facts and conclusions we have sketched, if the 
term means anything at all it means in final analysis the ability of an 
animal organism to consciously guide its actions in accordance with 
the wellbeing of itself and its own kind. 





‘ir 
ad 


hive 


ar esr o7 2s 


ey bree ees 








f RF ‘i 
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I. RELATION BETWEEN PHYSICAL AND MENTAL DEVELOPMENT 


A. STATEMENT OF THE PROBLEM 


The problem of the relation between physical and mental develop- 
ment has an interesting history. The studies go back at least to 
Quetelet, who from 1835 to 1871 emphasized the importance of meas- 
urement of human qualities. His ‘‘Anthropometrie,” published in 
the latter year, made a profound and wide spread impression. Cen- 
turies before the publication of Quetelet’s ‘‘Anthropometrie”’ artists, 
like Leonardo da Vinci, had been concerned with the human propor- 
tions. Of such artists Quetelet (1871, pp. 166, 167) gives a table. 
During our Civil War, 1863, studies of the physical dimensions of 
American soldiers were considered and Joseph Henry, secretary of the 
Smithsonian Institution, ‘caused apparatus to be constructed for the 
purpose” at the Coast Survey Office. A little was done that year; 
and still more later under the competent direction of the astronomer, 
B. A. Gould. The results were published, 1869. No doubt B. A. 
Gould, Henry P. Bowditch and Francis Galton were influenced by 
Quetelet’s book to make human measurements. It was undoubtedly 
Bowditch’s work on the growth of Boston school children (published 
1877), that led G. G. Tarbell to weigh and measure all of the children 
in his institution at Boston for feeble-minded children. Tarbell 
read his paper at the Frankfort, Ky., meeting of an organization of 
officers of institutions for the feeble-minded in 1881. The paper was 
published in 1883. He compared his data with those of Bowditch 
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as a standard and published a diagram of comparative growth curves. 
He reached results that are here worth reproducing, since the original 
is not easily obtainable. 


First, that idiotic and feeble-minded children in our school throughout their 
period of growth are about two inches shorter and nine pounds lighter than normal 


children of the same age. 
Second, that the relative rate of growth of the two sexes of idiot children corre- 
sponds very nearly to that of the two sexes of normal children, and is subject to the 


same variations at the age of puberty; 
Third, that the period of puberty is about two years later in idiots than in 


normal children. 


Under the second result Tarbell includes the fact that the adoles- 
cent spurt in growth comes earlier in girls than in boys. 

Since Tarbell’s paper was published and distributed in 1883 it 
was probably responsible for the fact that G. E. Shuttleworth, of 
Lancaster, England, gathered together heights and weights of 1209 
idiots and imbeciles in Earlewood, Royal Albert and Lambert Asylums, 
and compared them with the heights and weights of the general 
population, as furnished him by Charles Roberts, the leading English 
anthropometrist of hisday. As if in recognition of his debt to Tarbell, 
Shuttleworth sent his paper to the above mentioned Association of 
American Medical Officers and it was read by title at their Glenwood, 
Iowa, meeting in October, 1884, and later published in the Proceedings 
in 1886. Shuttleworth’s table shows clearly that idiots are, on the 
average, shorter and lighter than the general population. 

In 1891 W. T. Porter, professor of physiology at the St. Louis 
Medical College, began his measurement of St. Louis children, follow- 
ing in the footsteps of Bowditch, the physiologist of Harvard. Asa 
by-product of this work was Porter’s paper of 1893 in which he showed 
that precocious children are heavier, taller and have larger chest 
girths and wider heads than dull children. Porter (1893, p. 174) later 
discovered that two Russian observers, Gratsianoff (1889) and Sack 
(1892) had reached a similar conclusion. Gratsianoff found that 
successful pupils are larger and grow faster than unsuccessful ones and 
Sack, who measured 4245 boys (2600 of them twice) found that the 
more successful children were taller and had larger chests than the 
unsuccessful. In the Chicago Schools Christopher (1900), following 
Porter’s method, found that of 12-year-old children scattered through 
the various grades, from I to VIII, those of the Ist grade averaged as 
low as 1300 mm. stature while those of the VIIIth grade had an average 
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stature of above 1450, and these results were elaborated for various 
dimensions by Smedley (1900) on the same children. 

These results of Porter and Smedley did not go unchallenged. 
Gilbert (1894) made a series of accurate determinations of sense 
reaction, of suggestion, of reaction time and fatigue, and other capaci- 
ties of school children, aged 6 to 17 years. He considered, also, 
weight and height of the children. Apparently using the judgment 
of teachers as a basis of mental ability, he states that he can find no 
relation between height and mental ability. But it does not appear 
that he investigated this matter critically enough to warrant a definite 
conclusion. Gilbert again, in 1897, expressed the opinion that there 
is no relation between weight or height, on the one hand, and mental 
ability, on the other. He stated, indeed, that at ages 10 to 14 the 
dull children are much heavier; but he apparently was expressing a 
general impression merely. West (1898) found the “poor” students 
at Toronto ‘‘more fully developed” (taller) than “good” ones. Wissler 
(1901) measured 60 to 70 Columbia students in successive years from 
the freshman year onward. Using a dynamometer he found no 
correlation between class standing (success in class work) and grip; 
r is —0.08. But Carman (1899), Smedley (1900) and Schuyten 
(1902), using a wider range of ages and a less selected group, found a 
positive correlation between strength of grip and intelligence and this 
result has been repeatedly confirmed. 

From these beginnings data rapidly became available on the rela- 
tion of physical development to mental development. No attempt 
will be made to cover the whole literature, since this work was well 
done by Doll (1916) up to the date of his paper. Attention may, 
however, be directed to the excellent papers of A. R. T. Wylie (1899 
and 1903) which discovered the greater variability in physical dimen- 
sions of defective as compared with normal children. 

Wylie (1899, p. 53) concludes from measurements of height and 
weight of 161 feeble-minded boys and 174 girls that ‘‘feeble-minded 
children are subnormal in height and weight’. He noted also that 
‘Development is delayed among the feeble-minded.’”’ They continue 
growing later than normal children. Also he concludes that feeble- 
minded girls depart less from the normal than feeble-minded boys. 

Wylie (1903) returned to this subject some years later; after having 
measured more feeble-minded children, he reached the same conclu- 
sion as before: ‘‘ The feeble-minded are subnormal in height and weight. 
The average of the feeble-minded approximates the minimum of the 
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normal and the maximum of the feeble-minded the average of the 
normal”’. 

Norsworthy (1906) and Mead (1914, 1916) emphasized the correla- 
tion between degree of mental defect and of inferiority in physical 
development. Goddard (1912) gathered together data on 11,000 
feeble-minded children and these he divided into three groups; idiots, 
imbeciles and morons. He showed that the idiot, imbecile and moron 
form a series in successive members of which height and weight in 
both sexes, at each age, increase. He draws these weighty con- 
clusions: 


The low grade (idiot) has not only a disturbed brain formation but his entire 
organism is disarranged and growth processes upset. 

In the imbecile, the same is true but to a less extent. In the moron we have the 
interesting phenomenon of a practically normal growth during the immature years, 
but an arrest of growth earlier than in normals. 

Sex differences are less and less marked as we go down the grades of defect. 


Goddard’s figures show that the curves of male and female heights 
decussate in the moron at 12, and again at 1344 years; in the imbe- 
cile, at 1134 and 13 years; and in the idiot not at all. Also in weight 
the decussation of the sex curves takes place in morons at 9 and 15 
years; in imbeciles at 11 and 1434 years and in idiots at 11 and 154 


years. Thus, in idiots, the female sex spurt is lacking in height but 
not in weight. 

Whipple (1914, p. 71) gives so thoughtful an interpretation of the 
relation we are considering that it seems worth while to quote him 
in extenso. 


The apparent correlation between height and mental ability raises an impor- 
tant question which reappears whenever we discuss the correlation between any 
physical trait, e.g. weight, strength, vital capacity, etc., and mental ability. The 
trend of evidence is to the effect that all such correlations, where found, are largely 
explicable as phenomena of growth, i.e., as correlations with relative maturity. 
(Cf. Boas, Sci. 3, 1895, p. 225, and Wissler.) This makes intelligible the fact that, 
in general, the positiveness of all such correlations lessens with age, and that many 
of them, indeed, become difficult or impossible of demonstration in adults. Thus, 
to take the correlation in question, a positive correlation is not, of course, to be 
interpreted as meaning that, taken individually, all tall boys are, ipso facto, 
bright boys, but that, taken collectively, those boys whose physical condition is 
good, whose growth is unimpaired by ill health, faulty nutrition, etc., and who 
realize to the full the possibility of physical development inherent in them (whether 
they be ultimately short or tall) will be found to exhibit the best mental condition 
and the most rapid mental development. 
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Further support for Porter’s findings was derived from the results 
of Arnold (1916), who weighed many children in the New York City 
Schools and concluded that the heavier the child for his age the 
higher his school grade. 

Doll (1916) made careful measurements of stature, sitting height, 
weight, grip and vital capacity of a fair number (5 to 41) of feeble- 
minded boys and girls of various mental ages, 1 to 10 years. In his 
discussion, Doll considers always measurements in relation to Smed- 
ley’s norms, a not very fortunate proceeding in view of the hetero- 
geneous racial constitution both of Chicago school children and of 
Vineland inmates. However, it is sufficiently plain that there is a 
high correlation (0.30) between mental age and stature. The morons 
approximate the normal. Doll concludes that “the feeble-minded 
not only grow at a retarded rate but also cease growing at an earlier 
age’. This ‘‘negatives for the feeble-minded at least, the theory 
affirmed by some writers that children who grow at a retarded rate 
continue their growth to a later age”. Doll finds (pp. 52-54) that 
the feeble-minded are below normal in sitting height (which is corre- 
lated closely with stature). He finds (p. 54) that ‘“‘the averages in 
weight for [feebleminded] boys are below normal at all mental ages but 
9; those for girls are above normal after mental age 5’. ‘‘The higher 
types exceed the normal average, slightly for boys but markedly for 
girls’. Thus weight is closer to normal than either standing, sitting 
height or grip. In the case of right hand grip Doll (p. 55) finds a 
correlation with mental age of nearly .70. Left grip is even more 
highly correlated. 

The total average percentile of stature, sitting height, weight, the 
right and the left hand grips and vital capacity shows a correlation 
with mental age of approximately 0.60. It is to be noted that the 
percentile is a ratio and it is possible that a spurious correlation 
(of an unknown degree) with mental age is introduced. 

A step in advance was made by Naccarati (1921), who set out to 
compare with intellectual development not one physical dimension, 
like height and weight, but a morphological index which should give 
a picture of the entire physical development. His subjects were 
college students. His morphologic index is the ratio of length of 
limb to volume of the trunk. ‘Length of limb” is obtained by 
adding together the length of one arm and one leg. Length of arm is 
defined as the distance from the margin of the acromion process to the 
styloid process of the radius. Length of leg is defined as the distance 
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from ‘‘the upper margin of the pubic bone to the exterior malleolus of 
the foot’. ‘‘ Volume of trunk”’ is obtained apparently by the method 
of De Giovanni (1905) and Viola (1905), namely, by adding together 
three indices: (a) the thoracic, or the product of length of sternum X 
transverse thoracic diameter X antero-posterior thoracic diameter; 
(6) the upper abdominal, or the product of xipho-epigastric length 
(the level of the lower margin of the tenth rib) X transverse epigastric 
diameter X antero-posterior epigastric diameter; (c) the lower abdomi- 
nal, or the product of pubo-epigastric length X transverse pelvic 
diameter XX antero-posterior epigastric diameter. Although the 
epigastric dimensions must lack precision, from the insufficiency of 
land-marks, Naccarati found in 75 subjects a correlation between 
intelligence (as measured by Army Alpha, or Otis or Thorndike intelli- 
gence test) and morphologic index of 0.356; between volume of trunk 
and intelligence of 0.36, the probable error in both cases being near 0.06. 
Others (e.g., Gates, ’24 and Sheldon, ’27) using Naccarati’s method have 
found a much smaller positive correlation; and Heidbreder (’26) no 
correlation at all. Garrett and Kellogg (1928) computing morphologic 
index from photographs of Columbia freshmen got very small 
correlation. 

Baldwin (1922) offered rather more precise correlations. He 
found in 49 school girls correlations between height, weight or total 
area of carpal bones, on the one hand, and mental age, as determined 
by the Revision of the Binet scale, as follows:— 


2 . , Sn ww cst snes se ios ove-a Sw beara ene 8 0.89 
i Pee ETE ere 0.71 
Area of carpal bones and mental age.....................-. 0.83 


These are vastly higher correlations than any one else has got. 
Apparently the result is obtained by using repeated measurements of 
the same children; not taken, consequently, at one age. Under such 
circumstances the correlation is largely spurious. Baldwin sees this 
difficulty and gives correlations for the 49 girls, age constant, as follows: 
height and mental age, 0.53. That is, he concludes, physiologically 
accelerated girls (and the same holds true for boys) are mentally 
accelerated. 

Severson (1922) testing 100 ten year old school children of Minne- 
apolis found in various grades a correlation between ‘Stanford 
Revision” age and roentgenographs of carpal development of 0.38+ 
0.06. The correlation between IQ and carpal age was 0.31 + .06. 
Other correlations are as follows: 
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Mental age and height..........................-.. 0.21 £0.06 
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In general the correlation of physical dimensions with IQ was less 
than with mental age. Carter and Freeman (1924), with high grade 
private school children found the correlation between carpal age and 
mental age (chronological age constant) to be practically zero. 

Murdock and Sullivan (1923) experimented with about 600 
pupils of European descent found in the Punakou school, Honolulu, 
including all grades from first to twelfth. The intelligence quotient 
was found for each pupil using Otis Primary National Intelligence, or 
Terman Group tests. Certain corrections were applied to these 
indices to fit the conditions of the Honolulu school. Physical dimen- 
sions used were: stature, body weight (with indoor clothes), average 
of head length and head width. Instead of using absolute stature, 
weight and head diameter, deviations from average of each sex and 
age group were used. Intelligence quotients and deviations from 
average were used in order to make possible the direct comparison of all 
of the subjects in one group. The results showed correlations: between 
weight and intelligence in boys of 0.16 + .04, girls .13 + .04; of head 
size, boys, .20 + .04, girls, .27 + .03. Separating out the preadoles- 
cents alone gave r = .21 + .05 between stature and IQ, the highest 
coefficient obtained. 

Lutz (1924) confirms the positive correlation between height- 
weight indices and intellectual supremacy in school children and 
finds also that pubescence begins about 2 years earlier in the superior 
group than in the dull group. 

Johnson (1925), using as subjects children of the “‘City and Country 
School” (above 3 years in age) affiliated with the Bureau of Educa- 
tional Experiments and also the Nursery School of the Bureau (under 
3 years of age), finds for children of any one age no tendency for mental 
age to increase with increasing weight at given heights. The correla- 
tion is only 0.04 + 0.05. Abernethy (1925) reached about the same 
result with 359 girls of the University of Chicago Laboratory schools. 

Heaton (1925) experimented with 102 boys and 93 girls, ages 11 to 
13 in a publie school. In any one year of age the numbers were small, 
11 to 24. The children had been previously given one or more group 
intelligence tests. The high IQ group came from the very top of the 
list; the low IQ group from the very bottom. For physical ratings 
were used height, weight, 75 yard dash, chest expansion, ‘‘push up” 
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from floor and running broad jump. The differences in output of the 
two groups was greater (though in same sense) in the case of boys 
than of girls. Considering the boys only, the high group was slightly 
superior in height, markedly so in weight, and clearly so in each of the 
performance groups. The observer gets the impression that the 
low mental percentile children try hard but are not as effective as 
the high mental percentile children. It is obvious that just the 
physical under-development of the low percentile children did not 
enable them to expand the chest, or jump as far or ‘‘ push up” as many 
times. Comparison of children on chronological age handicaps the low 
percentile children, who are retarded in development both physically 
and mentally. 

Heidbreder (1926) with subjects taken from entering university 
students finds that height + weight ratio and percentile mental 
seores are correlated as —0.01 + 0.03, which means there is no 
correlation. 

Cozens (1927) correlated various physical tests (including total 
scores from the 100 yard dash, 13 foot rope climb, running broad 
jump, running high jump, 12 pound shot put and discus throw) with 
the Army Alpha test, in 337 university men and got a correlation 
coefficient of —.0018 + .0367, or no correlation. Of course in this 
case we are comparing not so much constitutional capacity in use of the 
muscles with intelligence as training in their use; and just the brightest 
of young college students are a group whose muscular training has been 
less attended to than that of the less bright. Nevertheless, the 
brightest students do not fall behind the less bright in ‘‘ big muscle”’ 
tests. This result accords with that obtained by Bagley (1901) and 
Landis, Burtt and Nichols (1923), who found no correlation between 
motor ability and mental output in school children. 

Cattell (1928), making use of measurements made on normal 
and feeble-minded children, correlated mental age, as determined by 
the Dearborn and Otis intelligence test, with total number of per- 
manent teeth for various ages for boys and girls separately. The 
coefficients of correlation lie close to 0.11 + .07. However they are 
uniformly positive for the various ages in both sexes. Perkins (1926) 
testing 555 maladjusted Chicago school children had previously found 
a correlation coefficient between intelligence and number of erupted 
teeth of +.47 + .01. 

Cattell (p. 84) also gives the coefficient of correlation between 
mental age and “‘anthropometric development’’. The latter includes 
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height, weight and iliac diameter combined as follows: “‘the amount 
that each child deviated from his age-race-sex norm in each of the 
three measurements was found in terms of quartile deviations, and the 
average of the three deviations was taken as a measurement of anthro- 
pometric development. Thus a child who deviated from his group 
norm —0.5 of one quartile division in height, +1.0 in weight, and 
+1.0 in iliac diameter would have an anthropometric development of 
+0.5.” “This method”, she states “will not hold except where all 
of the children are of the same age. Hence, in using 500 children of 
mixed ages the average rank in each of the three dimensions is taken 
as a measure of anthropometric development’’. The coefficient of cor- 
relation between mental age and these anthropometric data varies in 
the different ages from —.03 to 0.31 with probable errors of .06 to .09. 

Cattell finds also the correlation between mental age and anatomic 
index. The latter is found by dividing the sum of the diameters of all 
of the carpal bones of one hand by the diameter of the wrist. The 
correlation-coefficients vary from —0.29 to 0.24; probable errors 
0.06 to 0.09. 

Using the method of multiple correlation Cattell (p. 86) finds 
a value of r ranging from .40 to .50. She concludes that, were it 
possible to correlate the mental age with a (still uninvented) index of 
physical maturity, a considerably higher coefficient would appear; 
perhaps as high as .60. 

Finally may be mentioned the work of Wheeler (1929), like Cat- 
tell’s done at Dearborn’s clinic on North European children from the 
public schools of Cambridge, Mass. In all physical measurements 
(except trunk length and iliac width in girls) dull children are definitely 
below the normal. This result can be partly accounted for by the 
other fact that dull children are retarded in developmental stage and 
mature late in chronological life. 

To sum up, a correlation between physical and mental develop- 
ment in children surely exists. It is most obvious when the two 
series are both long and show marked differences at the extremes. 
Thus a correlation will be found in a series comprising both feeble- 
minded and superior children, when it may not be found in so highly 
selected and uniform a group as a lot of college students. The failures 
to find a correlation have mostly occurred in reporting on a too- 
homogeneous or a non-developing group. 

Also the criterion of physical development must be adequate. 
Just stature alone, or weight alone, although probably the best single 
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criterion of general development, fail of giving as complete a picture 
of physical development as the sum of various physical events such as 
tooth development, body hair development, the development of the 
carpal bones and the changes in bodily proportions. 

It was the purpose of the present study to compare the physical 
development based on several criteria with the mental development 
of children having a large range of IQ’s. 


B. Metuops AND MATERIAL 


In December, 1923, Miss Minogue drew up a list of 100 boys at 
Letchworth Village on which mental and physical measurements were 
to be taken annually and on each boy at about the same time. 
Through discharge, transfer, illness and death this number was much 
reduced. Later 19 boys were added to the list. In the study are 
included 78 white boys on whom physical and mental measurements 
were made two or more times—usually five or six times. They are 
probably all born in the United States. An attempt has been made 
to estimate the European (or other) stocks involved. The results 
are given in Table 1. 


TABLE 1 
Showing “racial stock’’ composition of the 78 boys forming a basis of this study 
U. 8. and U. §.-English.. . 39 Czech, Slav. on 
English-German. . S Beeeee....5: 11 
German. 3 German Jew.... 1 
| eee 5 Roumanian Jew. 2 
German-lIrish. 1 Russian Jew. 2 
Scandinavian... . i i ne 3 
Dutch-Bohemian 1 Unknown. 3 
REET ee ere on pe ae a Ws ce cascs zie int i: Seat GE 


Of the boys measured the youngest was 5.29 years at his first 
measurement. Eight or nine years was a common age of beginning. 
The oldest boy was 19.70 years at his last physical measurement. 
The measurements usually ended at around 13 to 15 years, at the time 
when mental maturity is supposed to be achieved. 

From an examination of the boys listed, we sought to find an answer 
to our main inquiry; How much of a correlation is there between 
physical development and mental development? 

The solution of the problem requires, first of all, a method of meas- 
uring mental or intellectual development. It requires, second, a 
satisfactory method of measuring physical development. 
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Mental development is fairly well measured, it is generally con- 
ceded, by the standard intelligence tests. In the present study the 
Stanford (Terman) revision of the Binet-Simon test was employed. 
The test was applied mostly by one person, namely Miss Blanche 
Minogue, Psychologist at Letchworth Village, but in part by others 
trained by her at that Institution. Thus the mental age of the sub- 
jects was secured. 

The quotient obtained by dividing mental age by chronological 
age is called the intelligence quotient, or I.Q. 

A satisfactory measure of physical development has long been 
sought; and different workers have used different measures, as indicated 
in the historical review. We were impressed by the value of teeth and 
body hair as indices of physical development. Weight seemed to us 
too dependent on social, nutritional and familial differences to be very 
useful. Stature, as less dependent, appears more useful. Finally 
it was decided to use the average derived from the standard age of a 
number of physical and physiological traits or events as follows: 


1. Age at dehiscence of each tooth. 

2. Age at cutting of each tooth. 

3. Age at each stage in development of pubic hair. 

4. Age at each stage in development of axillary hair. 

5. Age of given stature. 

6. Age of given sitting height. 

7. Age of given relative span. 

8. Age of given increment of stature. 

For each of the foregoing eight traits a standard age series has 
been worked out like the standard age-series of the Binet scale. The 
method of origin of each is described below. 


1. Tooth Dehiscence 


At birth the typical child has the crowns of the 20 permanent 
teeth practically completed and these are erupted on the average in 
Nordies at the ages as shown in the Table 1. This table is inserted to 
complete the story of tooth development. None of our children were 
of these ages. This table is based, in part, on Tables 1 and 2 of Cattell 
(’28, p. 9), taken in turn from Legros and Magitot, and Thoma, and in 
part upon observations made on Hebrew infants at a “‘Home” in 
New York City (Boas, 1927). The series of Boas is admittedly of 
children whose physical condition is generally retarded. 
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TABLE 2 
Age, in months, of just completed eruption of temporary or milk dentition in man 
LEGROS & : 
asaiien, Gi THOMA. CAT- BOAS, 27 
‘ | TELL, ’28, p. 10 | (BOYs) 
Tait, 26, F. 9 Months Months 
Months | 
| 
Med. Incisor (I) | 
Penne 6 12.1 
; rapes Ee - met 
Lateral Incisor (I2) | | ea chert 
i etas na haeeae.dere ei 16 by 16.8 
~ Superior.......... a stil 16.6 | 
Canine _—— wee : ieee 
OS IE ee ob one eer es a 30-32 22.0 
~ @uperior...................|. so-aa | sll oe. 
Ist Molar(M) = = | | ee 
ES a ee 24 20.3 
~ Superior... atten eres ties 1¢-16 20.3 
2d Molar (M2) | | i as 
_Inferior....................| 2 _ | 19-26 | 28.0 
Ee eee ee: 30 a 28.9 





The milk dentition is replaced by the permanent dentition usually 
at between 6 and 15 years. The arrival of the permanent tooth 
is usually preceded by the casting off of the corresponding temporary 
tooth. Dehiscence is not an event that occurs at one instant and in 
all children at the same age. It is a gradual and prolonged process 
the beginnings of which are already laid down (as germs of the perma- 
nent teeth) at birth. This prolonged process has been considered 
especially by Wuorinen (’26) in his study of tooth replacement among 
the Finns. He recognizes the following seven stages: 

1. The milk tooth rests in its proper place. 

2. Of the milk tooth only the root is in place. 

3. The milk tooth is out, the persisting tooth is invisible. 

4. The milk tooth is out, the persisting tooth is invisible and there 
is no place for it in the dental series; 7.e., space due to the dehiscence 
has closed up. 

5. The crown of the persisting tooth has just penetrated the gum. 

6. The greater part of the circumference of the tooth crown is 
visible in the opening of the gum. 
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7. The crown is completely broken through. 

A tooth is called completely broken through as soon as, with 
closed jaws, it is in contact with its antagonist or as soon as its crown 
has completely arisen from the gum. Stages 3 and 4 (practically 
stage 3) represent what in this paper is designated as dehiscence. 


TABLE 3 
Age, in years, of dehiscence of temporary dentition in boys 





UPPER TEETH | LOWER TEETH 





M’, | M’s | I M’: 

ee | ine 
Wuorinen, ’26, p. 34 -47,| | | 
SO lana 6.5. |7.8| 10.9| 9.8 10.4 5.6 6.7| 9.4) 9.31 10.4 


I, | Is C 


ha 
| 











Cc Mt, 
= 





*Gebhardt, ’25. Italian. a4 4 (8.2) 11.6) 9.6 | 10. 6|\6. 3 9) 10. 9 9. 9 10.1 














{Sicher & Tandler, ’28, pp.| | | | | | 
RRA 7.5 |8.5 12.5/10.5 | 11.5]| 








Cattell, ’28, p. 9. Ages | | | | | = 
weighted (chieflyNordic) |6 .5/7 7/S)11/12)9. 5 10) 10/11||6/7|7/8 11/12/9/10)10/11 
= - —- a 


Cattell, 28, p. 10, from|_ 


eee... cs ss eek 6/7|7/8)11/1 2 
This study. PPP Pi '7.8| 10.9 








| 
9/10)11/13||6/7|7/8 11/12\9/10111/13 
= wa Aten he es hans wht 
s 


| 10.3)5.76.7 9.4, 9.3 10.5 

















9. 








*From Wuorinen, ’26, p. 15. 
+t Approximate, from text figures. 


In Table 3 are given data on age of dehiscence of temporary teeth, 
as published by four authors. Also on the bottom line are given the 
ages adopted as “standard ages” for dehiscence of temporary teeth. 
Our standard ages (based in part upon Wuorinen’s (’26) work and 
experience at the Brooklyn Orphan Asylum, children of Nordic stock) 
run, on the average, about 6 months younger than Cattell’s (’28) 
series and deviate somewhat more than that in the case of the canines. 
This low standard age for tooth dehiscence would have an effect in 
tending to diminish the P.Q. of the boys, ages 10 to 11 say by % year. 


2. Eruption of Permanent Dentition 


The eruption of the permanent tooth is a prolonged process. 
Wuorinen (’26, p. 33) recognizes the following stages: 
a. The crown has just broken through the gum. 
b. The crown is half through. 
The crown is fully broken through. 
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d. The tooth is fully out and thus in occlusion with its opposite— 
when the opposite is also fully developed. 

The periods of visible eruption of the different teeth—that is, 
from stage a to stage d, above, are given by Wuorinen (’26, p. 79) for 
boys as follows: 





UPPER JAW | LOWER JAW 





| | | | | } 
11, | 12] C | Pa} Ps| Mal Mall Is | In| C P| Ps) My M: 
ae me zit 














Years = ae Dy ides tes acs es a a 0.50.80.80.60.50.20.5 
Sew ee eo oe ee ie ee 





Thus, on the average, the upper lateral incisor is erupting during 
a period of one year. In my own observations in the case of single 
teeth as much as two years have elapsed between dehiscence of a 
milk tooth and the full eruption of the corresponding permanent tooth. 

The events of dehiscence of temporary teeth and eruption of per- 
manent teeth constitute a series of events extending from 6 to 12 years. 
The series is thus an admirable time marker for physical development. 
Cattell (’28) has discussed fully, and made good use of this series in 
her paper “Dentition as a measure of maturity”. But in any year 
the correlation between mental age and dentition is not much greater 
than the probable error (Cattell, ’28, p. 82). 

The ages of eruption of the teeth of the permanent dentition, as 
found by various authors, and the standard ages adopted by us in 
this study are shown in Table 4. The ages adopted in this study, 
shown in the bottom line, agree closely with those adopted by Cattell. 


3. Development of Permanent Pubic and Axillary Hair 


At about the age that the second permanent pre-molar is erupted 
the terminal hairs of the pubic region begin to appear. The develop- 
ment of hair in the pubic region passes through several stages, as 
Crampton (’08, p. 143) has pointed out. He recognizes three stages: 
(1), only fine hairs on pubis; (2) rapid growth of the fine hair on the 
pubis and its acquisition of pigment; (3) appearance of the char- 
acteristic kink in the hair; about 6 months subsequent to (1). 

In this study a somewhat different system was used, partly because 
the kinking of the hair is not a universal phenomenon. Thus in 
Mongoloid dwarfs the pubic hair does not kink. In place we adopted 
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the standards based upon observations made on the Brooklyn Orphan 


Asylum children. 


The pubic hair in its development passes through a series of stages. 
a. The pubis is covered by unpigmented down like that over the 
front of the trunk, usually about 2 or 3 mm. long. 


TABLE 4 


Age, in years, of eruption of permanent dentition, from various authors, boys 





CPPER JAW 














iy I: Cc Pi P: Mi Me 
Suk, 19, p. 374.. . 7to8 Sto9 | 11to12/10to1l|10to12| 6to7 12 to 14 
Nadeshdin, '25, p. 274, from es 7 = 
Unglaiibe. .'5.2/8 6.5 to 9/9 to 1244 9 to 1244'9% to 15, 5 to 7% 10 to 14 
Nadeshdin, 25, p mr : <a 
Lacassagne 8 i) 12 Rh ete 7 15 
Ce eee 7 to 8 8to10|11tol2|/10to1l|10tol12| 6to7 | 12tol4— 
Gebhardt, '25 (Italian) 7.5| 8.6 11.5 10.4 | 11.0 6.7 
Wuorinen '26, p. 83..........., 7.2| 8.4 11.8 10.6 11.7 6.3. 12.5 
Hellman,’ 23, from Cattell, '28, hae . i i 
p. 12. 7.7| 9.0 12.2 10.6 11.1 6.6 12.7 
Cattell, '28, p. 13, Rése, '09. rr et nt Se eS 6 12 
Cattell, 28, p. 61, (own). 7.3! 84 111.5 | 10.3 | 11.1 | 63 | 12.2 
This study. 7.4|\ 8.5 11.5 | 10.4 11.0 | 6.4 12.3 
LOWER JAW 
Ii I: Cc Pi P: Mi Me 
Suk, ’20, p. 21.. 6to7 7to8 |10to1l|10to12|11to12) 5to6 | 11tol4 
Nadeshdin, '25, p an ee i oe a =< e e 
Unglaiibe........ 6 to9 7 to 10 10 to 14/834 to 13 9to 14 | Sto8 |10.5to 14.5 


Nadeshdin, ’25, p. 
Lacassagne 


Bean, '14.... 


Gebhardt, ’25 (Italian). 
Wuorinen, '26, p. 83.. 
Hellman, ’23, from Cattell, ’28, 


p. 12.. 


Cattell, '28, p. 13, Rése, ’09. 
Cattell, '28, p. 61, (own). 


This study. 


8 9 12 10 
6 to7| 7 to | 11 to 12| 10 to 12/ 11 to 12 
6.7| 7.9 | 11.3 | 10.6 | 11.7 
6.3| 7.3 | 10.7 10.9 | 11.5 


7.0} 8.2 | 11.1 | 11.3 | 11.9 

ci oe ee Pe 

6.3| 7.6 | 10.7 | 10.6 | 11.3 
see 6.4| 7.5 | 11.0 | 10.8 | 11.4 — 


os 


‘ 


6 to 7 


5.9 


15 


| 41 to 14 
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b. The down begins to grow rapidly, but still is fine and not deeply 
pigmented (except in deeply pigmented races). Hairs of this inter- 
mediate stage are called semi-terminals. Their length is estimated at 
from 4 to 10 mm. 

c. The further development of the semi-terminals leads to coarse, 
fully pigmented, usually wavy, terminal hair, not over 25 mm. long; 
at first, rather sparse (sometimes two to five hairs will grow to 30 mm. 
before the others start) and later, as more follicles come into action, 
of full density (stage d). 

e. Finally we have the fully developed dense, frequently curly, 
hair over 25 mm. long. 

The standard ages assigned to each of these stages are as follows: 
a, under 12 years; b, 12 years; c, 13 years; d, 14 years; e, 15 years 
and over. 

Axillary hair usually appears 2 years later than the pubic hair. 
The stages recognized and their standard ages (derived empirically from 
the B.O.A. series for boys) are as follows: 

a. down, 2-4 mm., under 14 yrs., 

b. down or semi-terminals, 5 to 10 mm., 14 yrs., 

c. terminals, 10 to 24 mm., sparse, 16 yrs., 

d. terminals, 25 mm. and over, dense, 18 yrs. and over. 

The stages of pubic and axillary hair extend the age series from 
12 to 18 years and are extremely valuable physiological age markers. 


4. Anthropometric Markers 


After consideration of the whole range of available anthropometric 
data it was decided to use the following. 

a. Age at vertex height. With the aid of numerous data taken from 
Baldwin (1921) and Hastings (1901) the stature of males, ages 3 to 
20 years, mostly of Nordic stock, was plotted as a standard (Table 5). 
Then the stature found in a boy of a given chronological age was 
compared with this standard, to find his physiological age, so far as 
this element is concerned. 

For the 8 Jews our adult standard is probably about 3 to 4 per cent 
too tall; and for the 11 Italians probably about 4 to 5 per cent. This 
defect in our standard is not very important; so far as it goes it tends 
to diminish the correlation between physical and mental development. 

b. Relative span. As is well known the young boy has a span that 
is less than his stature. At 7 years the span, on the average, equals 
stature and by 13 years, when the appendages have finished their 
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TABLE 5 
Standard vertex height (stature) for American males 
EXACT AGE STATURE || EXACT AGE STATURE 
IN YEARS mm | IN YEARS mm 
3 899 | 12 1455 
ne 4 | 964 13 | 1480 
5 | 1020 ,. ae 1550 
nis | 1152 ] 15 1618 
EE eee, 1217 ! 16 1667 
rae s ggg eager 1714 
ets 9 1308 ~—Ssid| “18 1726 
ws ass 1366 19 1728 
en nn | 1729 





maximum growth, the span is about 101.7 per cent of stature. Table 6 
of standard spans (based on B.O.A. experience) was drawn up. 


TABLE 6 
Standard Relative Span at various ages 





| i j 
YEAR OF AGE }s|6| 7 8 9 | 10] 1 | 12 | 13 





| | | | | } | | 
PRCT eree 90 .5)100.0)200. 5/101 .0)102 .2301 6161 .6)201 7 
| | | j 


| 





It not infrequently happened that boys were measured whose 
relative span lay outside of the limits of 99 and 101.7. In such cases 
the relative span was simply not used for comparison. Span is indeed 
the least satisfactory of the age markers, partly because it is difficult 
to measure precisely. 

c. Relative sitting height. As the arms grow faster than stature 
in younger years so also do the legs. Consequently the relative 
sitting height (sitting height + stature) decreases, on the average, up 
to 13.5 years. The standards shown in Table 7 were employed. 


TABLE 7 
Relative sitting height. Males 





on 


YEAR OF AGE | 4 | 6 | 7.6/8.5] 9.7| 12 | 13.5 


| | | 
Rel. Sitting Ht............. 57 | 56 | 55 | 54 | 53 | 52 | 51.5 
| | | 
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Here, again, ratios found to lie beyond these limits had to be 
rejected for the comparison. The error in this determination is 
fairly high. 

d, Annual increments in total body weight. The standard employed 
on this scale is the same as that described by the senior author (1926, 
Fig. 2). From about 5 or 6 years to 15 the increments of total body 
weight increase with age. After 15 years they decrease. The actual 
standard increments employed are shown in Table 8. 


TABLE 8 





age in years |4| 5 /6|7| 8/9 |10/11/12/13/ 14) 15 |16/ 17/18] 19 
| } | | 





| ] ! | | | 
Ann. inerement | | | | | , | | | 
Weight (Kg.)./1.8/1. 85/1. 92. 1/2 32. 4'2.5)2. 73. 23. 54. 8)5.3)4.83.5)1.90.5 
| i | 





Naturally caution and judgment have to be used in applying the 
right-hand end of this table. For example, an increment of 4.8 kg. 
corresponds either to an age of 14 yrs. or 16 years. The table can be 
used, however, since we have successive annual measurements of the 
same boy and can infer whether he has passed the maximum corre- 
sponding to 15 years or not. 

The difficulties in utilizing this scale arise from the fact that 
annual increment in weight is a very sensitive measure, much influ- 
enced by environmental conditions. Thus it has occasionally hap- 
pened that in a boy at 12 years the increment was 0.5 kg. Obviously 
this increment could not be used. The normal increment had been 
modified by a severe illness. Usually, however, in a case like this the 
increment of the following year is excessive, e.g., 4.5 kg. Under 
these circumstances the increment for the two years is added and about 
48 per cent of the sum taken as the annual increment of the earlier 
period and 52 per cent as that of the later period. This treatment was 
all that was necessary in nearly all cases of temporary illness. 

In incorporating the data of increment of weight from the preceding 
date of weighing into our totals of age scores it seemed desirable to 
take for any age the average of the two increments above and below 
the date of measurement; or if only the increment on one side of the 
date of measurement was known to incorporate half of this increment 
as a unit of half value in securing the average score. 
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5. Computation of Physical Age 


After the physiological, or standard, age had been found for all 
of the foregoing events that were occurring in the boy at the time of 
observation the sum of such ages was found and, dividing by the 
number of events, the average physical age at the time of observation 
was secured. Then this mean physical age was divided by the chrono- 
logical age of the boy and the resulting quotient was taken as the 
physical quotient of the individual at the time of observation. 

It may be well at this stage to illustrate the process of determina- 
tion of the physical quotient by giving in full the findings in a particular 
individual, as entered on the schedule used in this case. The case 
selected as No. 22 (W.B.), a boy largely of English stock who was 
examined at periods about one year apart when he was aged 9 years, 
7.7 months; 10 years, 7.3 months; 11 years, 7.8 months; 12 years, 
7.3 months; and 13 years, 7.5 months respectively. 

Table 9 shows that at the first year of observation, at about 9.6 
years, he was cutting one or both of the upper premolars, an event 
that usually occurs at 10.4 years; so that, in this respect, he was 
precocious. His vertex height was that of the average Nordic of 8.3 
years. In his relative span he was still more retarded—like a boy of 
7.1 years; and in his relative sitting height (which is closely the recipro- 
cal of relative span) he is like an average boy of 7.5. His increment of 
weight from 9.6 years to 10.6 years is about 3.5 kilos, corresponding 
to the average increment of a boy of 12.5 years. Since this increment 
is determined for the year between two observations, half the incre- 
ment, with the weight of one-half, is considered as the rate of increment 
in weight at 9.7 years. The total of the 4 data of the time of examina- 
tion and }4 the increment in weight is 39.6, which divided by 4.5 
gives 8.8 as the boy’s physical age at 9.6 years. The ratio 8.8/9.6 is 
.91 which is W.B’s physical quotient at 9.6 years. This may be com- 
pared with his IQ. (.66) at the same age. In general, the physical 
quotients run higher than the intelligence quotients. The boys are 
less variable in PQ. than IQ and physically nearer the standard than 
mentally. These differences result from the fact that these boys in 
an institution for the feeble-minded were selected primarily for their 
low IQ. If their PQ. is below normal, it is because of a correlation 
between IQ. and PQ. The size of this correlation is the subject of 
our investigation. 

To continue with W.B., at 10.6 years he was erupting no teeth. 
In the pubic region the down was developing into ‘‘semi-terminals’’, 
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TABLE 9 


Sample of table used in calculation of physical quotient 
Name W.B. Born 1914 Race U.S. (Eng.) Series D. 22 
No. of Exam......... |__ let. | 2nd. |__3rd.__|_ 4th. 5th. 6th. 7th 


Date of Exam Keeece’ ‘Il. 22. 24) II. IT. 11. 25) Il. 26. . 26 II. 11. '27 ii 17. 38 


“12:7:10 | 18:7:16 | 


Chron. Age y:m:d.. wo] 027588 | 10:7:11 11:7: 25 ! 
7.6 | 8.0 _. Get | 
a ne 


Mental Age. eeeeeeees | 7.0 
DMios v cha ssnns ens .66 | 68 | .67 | . 67 .63 
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_ Tooth Dehiscence | | 
I, up (6.5) | 
low o (5.7) 

I: up (7.8) | 
low (6.7) ” - a |_ 


C up (10.9) * ee 
low (9.4) 9.4 : | 
Pi; up (9.8) | | 
he low (9.3) 
Ps up (10.3) 
low 0.8 5) 





Tooth C Cutting 


I, up (7.4) 
low (6.4) 


I: up (8.5) 

low (7.5) Sees | 
Ci up (11.5) 11.5 11.5 

low (11.0) 11.0 11.0 
Pi up (10. 4) 10.4 


M:up (12.3) ts 12.3 
low (11.8) 11.8 


Pubic Hair 
S.t.5-10m 12 12 12 
T 10-25msp. 13 + we : alee 
T 10-25m den. ; “Ss ] ' 


LS 25r om + di dense 1 ‘15 








_ Axillary Hair 
D. or st. 5- 10m 14 
T 10-24m sp. 16 


T 25 m + den. 18 





short unpigmented hairs of somewhat firmer texture than ‘“down”’ 
The state of development of this hair is that of the average 12 year old 
boy. In this respect W.B. is precocious. His vertex height is that of 
a boy of 10.0 years; his relative span is like that of a boy 8.1 years 
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Vertex Height | | | 
Relative Span 8.3 | 10.0 | 10.0 | 11.1 | 13.1 uae 
99.0 (5) eee Cas a ee 
99.5 (6) oo! ae Ewa 
"400.0 @ | 7.3 | 7 iin iP eee 
[i a ES Be Gk Ce | Sten 
101.0 (9) "Sy Ses a io ee Se, ote as 
101.2 (10) Psy Yat we : Stns 
101.4 (11) Mr To GEeeT me TEN ae 
: ? = wat thee —- rhe ots | 12° : 2 
ae. eee ee oP ee | i SAE US ia 
~ Relative Sitting : 
Height ¢@ 
% Yrs. 
y ree fe - i Ce esi 
S ay va a 
55 —«(7..6) 2S Serer ‘ eel 
54 —* an eee a ee ee eee ‘cory 
53 (9.7) 9.0 
52 (12) 7 iis) ES: cee he ie 
“Ee eS eee ty SESRBeS Tae ie oss 
Annual Increments in | Bae ny 
Weight. Kg. ae = Pees Se ae 
1.8 (4) fiir Ea Paice MEER we ci 
“1.85 (8) ot enrey ey aT > > ee 
1.9 (6) be Cees VP Pe Pere 
2.1 (7) 
—. ooo. se eon 4 Babe Bead ees ees 
2.4 9) _ } ee a Sols GEdal = 
2.5. (10) Syn 
2.7 (11) 11.0 ee 
3.2 (12) _12).5 | ‘42h 0 
3.8 (13) os z 
4.8 (14) t's _ 
5.3 (15) : 
4.8 (16) : = wae Pa 
3.5 (17) mn Brice Serr 
19 (18) si A ok a a Oa 
05 (9) yy wy 7 on a pag 
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1.Q. 66 68 67 67 63 


of age and his relative sitting height is nearly the same. 


As for incre- 


ment of weight, his age is taken midway between 12.5 and 11.0 years, 


or at 10.75 years. 


We have, thus, the standard age of five events 
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that are happening on this boy at 10.6 years. The average of these 
standard ages is 9.98 and the physical quotient is .94, a slight increase 
over last year’s physical quotient, also his IQ, has increased from .66 
to .68. 

It will not be necessary to show in further detail how the remaining 
PQ’s were computed for this boy. Attention may be directed to this 
point, that where the same event, of tooth cutting, occurs in two suc- 
cessive years this is either because the given tooth on one side cut 
a year earlier than the corresponding tooth on the other side, or else 
one or both paired teeth were over a year in “‘cutting’’,—a condition 
which we have noted on several occasions. 

The series of PQ’s and IQ’s for W.B. may now be placed side by 
side in Table 10 as derived from Table 9. 


TABLE 10 
Relation between PQ and IQ in boy W.B. 
10.6 | 11.6 | 12.6 | 13.6 
4 | 9 | 89 | § 
ak ae 


26 | 23 | 22 
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One sees in this case a parallelism between PQ and IQ which is 
striking. But so close a parallelism is not usually found, otherwise 
the coefficient of correlation between the two quotients would be 
between 90 and 100 per cent. One sees that the PQ fluctuates 
slightly in this case—a little more than the IQ; and that both are 
tending to diminish with age. In how far this is a usual event will 
be considered later. 


C. RESULTS ON CORRELATION BETWEEN MENTAL AGE AND PHYSICAL 
AGE 


From the data on chronological, mental and physical ages, there 
are computed the correlation coefficients for each of the chronological 
ages. The results are given in Table 11. 

From this table it appears that the mean physical age lags more 
and more behind the chronological age as the latter advances, and that 
mean mental age does so still more. In fact, in passing from 9.5 
years to 13.5 years, or 4 years altogether, the mean mental age increases 
less than 1 year; while the physical age increases slightly over 2 years. 
Incidentally the standard deviation of the mental age increases 
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TABLE 11 


Showing the physical age, mean mental age and their standard deviations and the 
correlations between the PA and MA for each chronological age, 9.0—13.99 years 


Coefficient of 

Chronolog. Age N. Mean MA. oMA. Mean PA oPA Correlation 
9.0- 9.99 49 6.010+ 0.175 1.819+ 0.124 8.949+ 0.108 1.126+ 0.071 0.237+ 0.091 
10.0-10.99 55 6.355 + 0.167 1.834+ 0.118 9.536+ 0.079 0.872+ 0.056 0.253 + 0.085 
11.0-11.99 47 6.606 + 0.194 1.970+ 0.137 10.117+ 0.085 0.864+ 0.060 0.374+ 0.085 
12.0-12.99 49 6.724+ 0.206 2.140+ 0.146 10.684+ 0.082 0.851+ 0.058 0.258+ 0.090 
13.0-13.99 39 6.782 + 0.241 2.229+ 0.170 11.295+ 0.134 1.245+ 0.095 0.483 + 0.074 


regularly from 9.5 to 13.5 years. The coefficient of variation increases 
slightly from about 30 p.c. to 33 p.c. The standard deviation of the 
physical age, on the other hand, seems to be more irregular; it dimin- 
ishes from 9.5 to 12.5 and rises in the 13 year group. The great 
variability of boys at 13 and 14 years is well known; this is associated 
with the adolescent spurt in development. 

The right hand column gives the coefficients of correlation between 
mental and physical age. It is largest at 13 years, reaching the 
point 0.48 + 0.07, which is a fairly large correlation, like that of the 
resemblance between brothers as computed by Pearson (’02k). 
Except for the slump at 12 years the correlation tends to rise from 9 to 
13; and this rise is undoubtedly in part due to the increase in available 
physical data as one advances in years from 9 up to 14, in part to 
increase of variability of MA and PA with age. 

It is remarkable that, though mental age lags so far behind physical 
age, in any one year of age the correlation between them should be 
so considerable; amounting under the most satisfactory conditions 
to nearly 50 per cent. 

Finally the correlation was computed between the Physical Quo- 
tient and Mental Quotient. These are ratios, having the age as a 
denominator in both cases. It seemed possible that a spurious cor- 
relation might be introduced by this fact. The results are shown in 
Table 12. 


TABLE 12 


The coefficient of correlation between PQ and IQ and other constants for 61 to 71 
boys measured each year at Letchworth Village 


Coefficient of 

Year No. Mean PQ 7PQ Mean IQ eIQ Correlation 
1924... 61 95.214 1.00 11.62 +0.71 59.96 +1.74 20.12 + 1.23 0.289 + 0.079 
1925... 71 91.37 +0.82 10.25+0.58 60.044 1.39 17.46+0.99 0.358 + 0.072 
ae 61 89.80 + 1.02 11.79+ 0.72 56.844 1.35 15.67+0.96 0.363 + 0.075 
1927. . 66 88.64 + 0.81 9.72 + 0.57 57.05+ 1.38 16.82+0.99 0.415 + 0.069 
1928. . 62 87.18 + 0.76 8.88 + 0.52 54.604 1.31 15.33 +0.93 0.490 + 0.065 
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From Table 12 it appears that both PQ and IQ tend to decrease 
with advancing age of the boys, despite repetition of tests. The vari- 
ability declines in about the same degree. The coefficients of correla- 
tion vary from 0.29 to 0.49, running slightly (but hardly significantly) 
lower than the coefficients of correlation between PA and MA as shown 
in Table 11. It is not clear that a spurious correlation has been intro- 
duced by the use of the indices. 

The significance of the variation in the coefficients as found by 
us may be briefly discussed. We have the distinct impression that it 
is, in part if not chiefly, due to the fact that at the later years both 
mental and physical ages are more variable (Table 11) and in conse- 
quence any relation between the two is, as it were, magnified, despite 
the fact that r tends to decrease with increase of o; for +r increases 
with the total positive z and y deviations from the mean. 

In the case of the quotients, since chronological age increases 
faster than physical or mental age, the quotients and their o’s tend to 
diminish with age and that diminution is so marked as to raise the 
value of r. From this point of view the coefficients of the later ages, 
about 13 years, are probably the most significant as a measure of the 
true relation between physical and mental development. 


D. GENERAL DISCUSSION 


The development of the normal child not only passes through such 
and such a series of changes but it passes through them at a certain 
rate. This rate is determined by the cooperation of internal and 
external factors. Now, in the development of the body many proc- 
esses occur simultaneously and these are ordinarily carried along 
together. Such are in later life the development of the skeleton, of 
epidermal organs and teeth, of endocrine organs, of reproductive 
organs, of nervous system. The nervous system, to repeat, must 
go through the same maturing process as the reproductive organs. 
If the latter are retarded in maturing the child remains retarded, 
infantile, in his reproductive system; and also in his nervous system, 
in his intellect. 

Not only does the process of development proceed at different 
rates in different individuals, but also the correlation in the develop- 
ment of all organs is not perfect. Bilaterally symmetrical organs, 
like the two arms or the two legs, usually develop at the same rate 
and the correlation between them at any stage of development is 
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remarkably high. Also there is a close correlation in the rate and 
degree of development of the corresponding bilaterally symmetrical 
teeth. In the dental series, however, the correlation in times of appear- 
ance of corresponding teeth of the upper and lower jaw is less complete 
than in the corresponding teeth of the two sides of the same jaw. And, 
indeed, certain teeth, like the upper lateral incisors, may fail altogether 
to develop or one pair may be rudimentary. And so it is in the inter- 
relation of development of other organs of the body, some may be 
more retarded than others and some may partly or wholly fail of 
development. 

In other words, the correlation in development of non-homologous 
organs is less close than that of symmetrical homologous organs. 
And it is a matter of measurement to determine what the correlation 
in any case is. 

In the present paper an attempt has been made once again, on 
a somewhat new basis, to find the correlation between the develop- 
ment of the cerebral cortex, upon which, it is believed, mental develop- 
ment depends, and the development of a combination of physical 
traits—weight, stature, proportions, teeth and body hair. Some 
observers have concluded that the correlation between physical and 
mental development is low; others that it is fairly high. A review of 
the literature on the subject leads to the conclusion that the very low 
correlations are found where the range of intelligence is, by selection 
of material, small and where development is nearly finished; that a 
high correlation, on the other hand, is found where there is a great 
range in mental development and the developmental processes, in 
general, are proceeding most rapidly, as during the three or four years 
preceding and following puberty. When computed for that period it 
appears that the correlation between physical and mental develop- 
ment is about the same as the correlation in stature of two brothers, 
under the best conditions, namely, about 0.50. 

While the causes of feeble-mindedness are varied and the corre- 
sponding types diverse, one fact’ stands out clearly: the feeble-minded 
have not developed properly; have, in general, developed insufficiently 
or inadequatelyg When we know more about the internal factors 
that control deWlopment we shall be better able to judge, presum- 
ably, which factors are absent in a given case; or what external favoring 
conditions are inadequate to permit the internal factors to do their 
work. It is hoped that in the next few years we shall have unraveled 
these internal factors, first of all through experimentation on animals, 
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and also by isolation of the hormones that promote growth. When 
we are able to identify with certainty the growth-promoting hormones, 
to measure their amount in the blood and to supply any insufficiency 
artificially through injection into the blood stream then we shall have 
added an important step to our knowledge of the causes of physical 
and mental dwarfness and to our ability to control or prevent such 
dwarfness. 

Insufficiency of development has been ascribed to many causes. 
In the case of the cretin the secretions of the thyroid are insufficient, 
so that if these be added during the early growing stages the chain of 
causes that promote growth is completed again. In other cases, as 
Cushing has so clearly shown, hypopituitarism may result in infantilism 
and its accompanying general insufficiency of growth. Other accom- 
paniments of infantilism that have been noted are preadolescent 
tuberculosis, cardiopathy, chronic intestinal infection. Jansen (’21, 
p. 7) thinks that dwarfness is due to a feebleness of growth traceable 
to the fatigue of the mother during pregnancy, so that dwarfs are often 
the last of a long series of pregnancies. 

While, on the whole, there is a fairly close relation (50 per cent) 
between physical and mental dwarfness yet the two are often inde- 
pendent. No. 111 with an IQ that had decreased from 86 to 74 has a 
PQ of around 107; he is exceptionally tall. No. 64 with an IQ that has 
decreased from 87 to 71 has a PQ that has varied from 77 to 87; he is 
small for his age. 

In the group of chondystrophic dwarfs, as Maas (’23, p. 84) points 
out, there is no clear correlation between constitution and psychic 
traits. Some ateliotic dwarfs have at least normal mental develop- 
ment. Mongoloid dwarfs, on the other hand, are usually mentally 
underdeveloped, frequently extremely so. 

These boys differ also in the degree of infantilism they show. 
There are many sexually underdeveloped dwarfs (infantiles); but also 
some dwarfs whose external genitalia develop at the normal time; there 
are, however, few if any rapidly growing boys whose genitalia are 
retarded in development though in Cushing’s (1912) giant the hirsuties 
were underdeveloped. 

These considerations merely support our general findings, namely, 
that, by and large, the correlation between mental and physical 
development is not complete; is, indeed, as shown above, about 50 
per cent. 
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II. CONSTANCY OF THE IQ 


The mental age, as determined by the Binet test, is a function of 
chronological age. If a defective loy of 8 has a mental age of a 6 year 
old boy his mental development is 6gth that of anormal boy. This 
ratio, expressed as .75, is his Intelligence Quotient, IQ. As the 
defective boy gets older his intelligence advances. It has generally 
been assumed that it advances more slowly than chronologic age; but 
keeps the same ratio. Thus, at 12 years of age, it is expected that our 
defective boy will have the mental age of 9 years; and again the IQ of 
.75. The intelligence, it is thought, is fully matured at 16 years. 
After that, while the chronological age continues the mental age does 
not. Accordingly the IQ, which would constantly decrease with age, 
has ordinarily no meaning beyond 16 years. 

Since, by definition, the mental age is measured by the performance 
of a “normal” child of a given chronological age, for such a normal 
child the relation MA/CA must be constant. If it is not constant it is 
because the scale of mental ages is not adapted to the population that 
is being measured. The MA’s of Binet were based on experience with 
French children. The tests employed involved the use of language. 
If, for example, the French children have either a superior gift of 
language and better training in it than (let us say) American children, 
then the MA’s of the latter would fall behind the chronological ages 
and their IQ would decrease. On the other hand, let us assume a group 
of boys of literary or scholastic stock who from an early age had 
received special training in language and shown an hereditary capacity 
for it; then this group might well pass from one standard “mental age”’ 
to another more rapidly than their chronological age advanced. Con- 
sequently for them the IQ would be constantly increasing. The 
problem can not, therefore, be properly formulated: Is the IQ con- 
stant? but rather: Does the IQ remain constant in the population 
studied? Or does it depart, on the average, from the standards set 
by Binet or his successors? 

To answer the question the set of graded tests, like the Binet 
tests, must be applied in successive periods of a year or a half year, 
to the same children. In practice, the eight-year old child is given 
the 6-year, the 7-year, the 8-year and the 9-year test to determine his 
mental age. To the same child are given, a year later, when he is now 
9 years old, the 7-year, the 8-year, the 9-year and the 10-year test. 
However, the situation is now changed. A year ago the 6-, 7-, 8- and 9- 
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year tests were all novel; now the7-, 8-, 9- and 10-year tests are more or 
less familiar as he has had them once already, a year ago; so it is to be 
expected that he will show greater proficiency in them, just on account 
of this familiarity, and will proceed further and get a higher IQ than 
he did the first year. Accordingly the IQ may be expected to rise 
slightly in successive trials on the same person. Cattell and Gaudet 
(1930) have shown reason for concluding ‘‘that the factor of practice 
is important, perhaps the main cause of the excess of gains over losses.” 

It is not our purpose to review the entire considerable literature 
on the constancy of the 1Q, but some of the findings may be mentioned. 
Thus Terman (’18) testing 435 normal children 5 to 12+ years of age, 
with an interval between tests of less than 1 to more than 5 years 
found a medium increase of + 1.78 in the IQ of the later measurements. 
Wallin (’21) found, on the whole, a slight increase of IQ on the second 
measurement. Rugg-Colloton (’21) measuring 137 school children a 
second time at approximately a year later than the first test found a 
medium increase of 1.6 points in the IQ. Rugg (’25) gave the Stan- 
ford Revision test twice to each of 114 grammar school children (of 
considerable range of intelligence) and found that the average of the 
increases in IQ was 1.9, while the average of the decreases was only 
1.2. Thus increases prevailed. The greatest change for an individual 
was 11 points. On the other hand, Rogers, Darling and McBride (’28) 
measuring the same children after the lapse of 1 to 3 years found that 
75% at the second examination gained IQ’s within 10% of those 
obtained on the first examination. Apparently the interval was too 
long to permit the carrying over of the earlier experience. Also if the 
first test be replaced the second time by quite a different one the 
increased IQ does not appear (Cattell and Gaudet, ’30). 

With feeble-minded children the result is somewhat different. 
Thus Kuhlman (’21) reexamined 639 feeble-minded children over a 
period of ten years and concluded that the IQ decreases with age. 
For border line cases this decrease amounts to 2.19 points per year; 
for morons 1.21; for imbeciles 1.04; for idiots 0.37. He concludes: 
“The IQ decreases with age and decreases more for higher than for 
lower grades.’’ Presumably he is referring to absolute decrease; rela- 
tive decrease would be more to the point, since there is less opportunity 
(or range) for an IQ of 25 to decrease than one of 75. 

Poull (’21) compared the IQ of 126 inmates of Randall’s Island 
4 to 28 years of age and obtained IQ’s of 20 to 90. The intervals 
between first and last tests was 0.5 to 3 years. The average difference 
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in IQ between first and second tests was +1.28. The conclusion is 
drawn that the subjects did not deteriorate as a group. The criticism 
may be suggested that all persons over 18 to 20 years of age should 
have been excluded from the averages. 

Chipman (1929) reports on a study of 1751 cases at the Walter 
E. Fernald State School at Waverly, Mass., in which the IQ’s at 
entrance have been compared with present IQ’s. He finds a con- 
stancy of the IQ in 79% of cases. He also finds that use of 14 as age 
of mental maturity and a basis for computing IQ destroys its validity 
as diagnosis. 

Correlations between IQ’s of first and second tests have been 
found by various authors of between 0.72 to 0.95, and generally above 
0.80. The variables are, however, so great that the results are not 
precisely comparable, but in general the stability of the I Q with normal 
school children of the United States indicates that the standards for 
M A, for the different ages, are tolerably satisfactory. 

In our developmental series we have 275 yearly intervals between 
measurements of the 70, more or less, boys. Of first annual intervals 
there are 73 cases, of 2nd, 64 cases, 3d, 64 cases, 4th, 59 cases and 5th 
15 cases. Altogether, the number of changes of each size in the 275 
cases is as shown in Table 13. 


TABLE 13 


Intervals in IQ determination 





Earlier—later grade 2d 3d 4th 








+19 to +15 
+14 to +10 
+ 9to+ 5 
+4to 0 
—-lto— 5 
— 6to —10 
—11 to —15 
—16 to —20 
—21 to —25 
—26 to —30 


mmeabhe ete = 





Mean difference. —1.70+ 0.45 —4.02+ 0.51 0.75+ 0.45 —4.02+ 0.59 0+ 0.62 —2.07+ 0.25 
5.74+ 0.32 6.01+ 0.36 5.314032 6.68+0.41 3.56+ 0.44 6.15+ 0.17 





Considering first the totals as given in the right hand column it 
appears that the changes in IQ from earlier to later annual test average 
— 2.073 + 0.250 points. The modal class of the differences is —5 to 
—1. The conclusion is drawn that, in these mentally inferior children, 
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there is, despite repetition of tests, a real diminution of the IQ in succes- 
sive years, amounting to about 2 points per year. The coefficient of 
variation is about 3 per cent; precisely 2.97 per cent. 

It may be of interest to consider how the average difference of the 
IQ changes as we proceed from the earlier intervals (on younger and 
less experienced children) to the later intervals. The third interval 
shows practically no change (+0.75 + 0.45); and the second and 
fourth show a clear decrease in IQ of 4 points. The meaning of this 
is not clear. Possibly by the third interval (fourth test) these defec- 
tive boys had acquired a certain amount of improvement due to 
practice, which added to their mental age increment prevented them 
from showing the decrease in IQ that is otherwise apparent (omitting 
the fifth interval where the subjects were few and doubtless uncon- 
sciously somewhat selected). 

We conclude, therefore, in accordance with the findings of others, 
that in feeble-minded boys there is a tendency for the IQ to decrease 
with age; though this decrease is slightly retarded by the effect of 
repetition of tests. In other words, the mental scale that was invented 
and based on normal children has too large intervals for defective or 
retarded children. 


Ill. CONSTANCY OF THE PQ 


The question arises as to the constancy of the PQ. Does this 
tend to remain at about the same point at the various ages? In some 
instances the constancy is striking; e.g. Nos. 1, 27, 37, 39, 40, 43, 66, 
69, 72, 77, 81, 100. In other cases the PQ is constant except for 1 
year, in which there is a large deviation, due largely to an insufficient 
number of data on which to compute PQ, e.g., Nos. 11, 17, 56, 63, 78, 
112. On the other hand, we have cases such as Nos. 54, 68 and 79 
which show great variability in the PQ. Such occasional variability 
is, indeed, to be expected. The important question is, is there any 
general tendency, as the boy becomes older, for the PQ to rise. 

To test this the increments year by year were tabulated and the 
number of cases in which the increment from one year to the next was 
zero, or + in various degrees, or — in various degrees was listed. The 
result is given in Table 14. 

From these figures we derive a total of 186 negative deviations and 
125 positive deviations, or about 50% more of the former than of the 
latter. There is, thus, a tendency of the PQ to fall behind with 
advancing age and this is true of a population of boys few of whom at 
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TABLE 14 
The frequency of the different classes of yearly increments 





Yearly increments in PQ... .| —30} —25| —20| —15; —10 11 | 16 
to | to | to | to | to to | to 
— 26) —21| —16)—11|— 6 15 | 20 




















No. of ea868...2-.2 +2020 1 3 | 10); 19} 61 6/1 
any time are over 16 and most of whom are 7 to 14 years of age—ages 
where physical development is most rapidly occurring. Indeed, with 
just these boys who are two or three years retarded the period of most 
rapid growth (as measured by weight) is not closed until after 17 or 
18 years. 

We must conclude, accordingly, that, useful as the PQ is, it is not 
constant but tends slightly to decrease (by one or more points) with 
age during the period 7 to 16 years. 

This annual decrease is not the same at all ages. Thus (Table 15) 
in the second year, as compared with the first, there was an average 
decrease in PQ of 4.3 points; in the third year the decrease of PQ from 
the second was 1 point; in the fourth year under the third the decrease 
was 0.6 points; in the fifth year under the fourth, 2 points. The varia- 
bility of the changes in PQ from one year to the next tends to decrease. 
The index of variability, ¢, is 9.75 units in the first interval and only 
5.56 units in the fourth. 












































TABLE 15 
Showing the distributions in PQ in the successive measurements of approximately 
the same boys 
Points of change 1st inter. 2d inter. 3rd inter. 4th inter. 5th inter. 
20 


wenwounnwwnw ow 





67 72 68 64 43 = 314 
—4.27+ 0.80 —0.97+ 0.60 —0.58+ 0.61 —2.38+ 0.47 —2.42+ 0.64 
9.75+ 0.57 7.534 42 7.46 + 0.43 5.56 + 0.33 6.22 + 0.45 


To sum up, the physical quotient tends in feeble-minded boys of 
7;,to 14 years slowly to decrease with age from between 4 to 0.5 points 
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per year. The range of the changes in PQ for the different boys is 
greatest in the first interval and tends to diminish, just as the varia- 
bility of the physical age does. 


IV. SUMMARY OF CONCLUSIONS 


A new method is utilized for measuring physical age; an average 
of data from teeth, secondary hair and anthropometric findings. 

Repeated mental measurements and observations were made 
upon 78 white boys, at an institution for the feeble-minded, during 
(for the most part) six years. All were Nordics except 11 Italians, 
8 Jews and 3 of unknown racial stock. The boys varied in age at 
time of measurement from 5.3 years to 19.7 years. 

Correlations between physical age and mental age are found to 
vary from .24 to .48; and between the physical quotient and the 
intelligence quotient from .29 to .49. 

Since chronological age increases faster than physical age or mental 
age the quotients and their o’s tend to diminish with age. 

The correlation between physical and mental development is about 
the same as that between the stature of brothers; about .50. 

The Physical Quotient tends to decrease slightly (about one or 
two points on the average) with age during the period 7 to 16 years. 

The Intelligence Quotient of the feeble-minded boys tends to 


decrease slightly with age, probably more at first than later; though 
this decrease is slightly retarded by the effect of repetition of tests. 


NOTE 


A table, showing for each boy the racial stock, date of birth, dates (months 
and years) of examination, chronological age (C.A.), mental age, physical age, 
intelligence quotient and physical quotient has been prepared but it is too volumi- 
nous to publish. It has, however, been typed and the typed copy can be lent to 
any person who desires to make a special study of this table. 
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SOME ASPECTS OF PATERNITY IN SENDAI, 
JAPAN* 





BY THOMAS J. LEBLANC 
DIFFERENTIAL FERTILITY 


With the exception of immigration and emigration, both of which 
in Japan are negligible, the social or economic character of the popula- 
tion is largely determined by the reproductive activity of the various 
groups that make up the population. This statement is qualified 
because it is recognized that social or economic groups are not fixed 
or clearly defined entities; there is considerable movement from the 
lower to the higher classes as well as a slight flow in the opposite direc- 
tioa, both of which depend upon the general character of the society 
and the stresses and strains set up by varying economic pressure. 
In addition there is a time element involved, since the reproductive 
activity of the present determines population characteristics not for 
the present, but for the immediate future, that is the next generation; 
but in general, the rate at which any given class, low, middle or high, 
on the basis of any definition, is reproducing, determines the proportion 
of that class as it occurs in the general population. This question of 
what is termed differential fertility has received more or less critical 
examination in many countries; it is, however, next to impossible to 
find satisfactory data bearing on the problem in spite of the fact that 
if differential fertility exists, the study of its operation is a matter of 
prime importance. 

The general trend of the conclusions reached as the results of these 
studies is that there is a distinctly unfavorable differential fertility 
operating in most countries. The lower classes, or relative unde- 
sirables, are reproducing faster than the upper classes, or desirables, 
and this condition causes not a little concern. Whether or not this is 
actually true is open to question, since the conclusion is usually based 
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on samples of college graduates, representing the desirables, and 
imbeciles, paupers, ete., as undesirables. While it is clear that imbe- 
ciles cannot be valuable citizens from either a social or an economic 
standpoint, on the other hand college graduates and persons found in 
standard compilations of famous people do not have a monopoly on 
the good, the true and the beautiful. Such samples represent only 
the extremes of society and any alarming tendencies found in such 
extremes might well be compensated for by the findings in a represen- 
tative sample if such were to be had. And again, absolute production 
on the part of various social classes means little by itself. The demands 
of any particular society may absorb alarming differences in the produc- 
tion of its various social classes, to say nothing of the interchange 
that takes place between classes. If the supply of lower classes fails 
to meet the demand for those classes, then it is idle to view with alarm 
any production rate in those classes. It is only when the supply is in 
danger of exceeding the demand that an inventory of stock becomes 
really pertinent, and even then it would seem wise to direct a fair 
amount of attention to the reasons for the demand as well as enquiring 
into the sources of supply. The writer does not have access to the 
literature on this subject, which may not be entirely a disadvantage, 
and so exact references will have to be omitted. 

The statistics of Japan, fine as they are, give no help on the prob- 
lem of differential fertility. For a clear exposition of the problem it 
would be necessary to have complete data on deaths and on births, 
size of family and especially completed families, by age of father and 
mother and duration of marriage, divided into groups differentiated 
by some real difference, a difference that has some biologic significance 
such as economic status or amount of physical energy expended in 
gaining a livelihood. Either nothing at all, or at best only a make- 
shift analysis can be made of data classified entirely under rubrics of 
arbitrary definition, that is where all workers engaged in industry are 
classified as such regardless of whether they are clerks, workers in 
mills or presidents of corporations. Clearly there is an enormous 
range in the social status of such people, and to put them into one 
group makes it impossible to discover if any difference exists in their 
biologic activity. This becomes strikingly true if we consider such a 
group as that classified as unoccupied, wherein we find retired persons 
living on their incomes and persons in jails, asylums and other institu- 
tions. This is mixing biologic black with biologic white under the 
heading of rose and gold. 
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THE POPULATION OF SENDAI 


In an effort to throw a faint light on the problem in Japan it was 
decided to study certain manifestations of fertility as exhibited by the 
certificates of registration of births. For convenience the city of 
Sendai was chosen. The city falls in the class of over a hundred 
thousand since in 1920 it had a population of 118,984. It is located 
in the north-eastern part of the main island, or Tohoku District, in 
Miyagi prefecture close to the coast. It serves a large agricultural 
area and so it contains a large percentage of persons engaged in the 
business of selling supplies to this area. Though no large industries 
of major importance are located in Sendai, there are enough of the 
smaller ones so that people engaged in industry lead in numbers, 
with those of commerce coming next. The general character of the 
population of the city is indicated in Table 1, which shows that the city 


TABLE 1 
Showing the population of Sendai, Japan in 1920 by occupation and the percentage 
distribution of the same. The figures under each heading include all members 
of the household 

















OCCUPATION | NUMBER PER CENT 

Industrial. . . sees sae aoe | 32, 468 | 27.29 
Commercial. oe as 29 , 767 25.03 
Officials and professions. | 23,180 19.48 
Unoccupied, income, etc. 13 ,213 11.10 
Communications......... 11,368 9.56 
Others, day laborers, etc... 4,133 3.47 
Agriculture. . 3,974 3.33 
Mining. . 642 54 
Servants. 142 .12 
Marine, fishing, salt, etc. 97 .08 
Total. 118,984 100.00 








is essentially one of commerce and industry. There is a relatively 
small number listed under agriculture, because such workers live 
on farms and are not apt to be city dwellers. There is little mining 
or quarrying in the neighborhood and still less fishing or other marine 
industries. Such activities are carried on by persons who live in a 
nearby town on the coast. 

And here the occupational groups may be defined, since the same 
classification will be maintained throughout this article. 
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1. Under Industry comes cement making, ceramics, metal manufactured 
products, production of machinery, chemical industry, textiles, paper, leather and 
horn products, wooden articles, edibles, wholesale tailoring, house building, 
painters and decorators, printing and the manufacture of printing machinery, 
manufacture of small objects such as pens, instruments, etc., development of 
natural power and other industrial pursuits not mentioned above. 

2. Commercial includes salesmen, brokers, bankers, insurance men, warehous- 
ing, hotels, lunchrooms and others not listed. 

3. Officials, military and naval, court officials, religious workers, teachers, 
museum and library workers, physicians, writers, newspapermen and the like. 

4. Unoccupied includes persons living on income from property, pensions, etc., 
jail and asylum inmates, students, etc. 

5. Communications, mail, telephone, telegraph and all forms of public 
transportation. 

6. Others, day laborers and all types of intermittent workers for hire. 

7. Agriculture, farming, sericulture, animal husbandry, forestry, ete. 

8. Mining, extraction of minerals and quarrying. 

9. Those who live in their own homes and who go out to serve. This qualifi- 
cation accounts for the small number found in the city under this classification. 

10. Marine, fishing, salt making, shell and seaweed collection, etc. 


From the above it is clear that the groups from a biologic stand- 
point are not mutually exclusive for any one variable. If we take, 
for instance, income, since it is directly related to the character of the 
environment that a man surrounds himself with, we find that almost 
any group contains a mixture of incomes that vary through a wide 
range. If on the other hand we take expenditure of energy in the 
form of physical work we find the same thing to be true. The group 
classified under Communications contains not only the men who are 
engaged in heavy physical labor in the maintenance of the right-of-way 
but it also contains the ticket seller who sits on a stool dispensing 
tickets, and although ticket sellers might contend that they are a 
hard working lot, obviously they do not compare with the track men 
on the basis of physical work. Outside of the fact that arbitrarily 
these people were placed in the same group in a census table, they have 
nothing in common, either socially, economically or biologically. 
And so the classification is practically useless for our purpose, but 
since it is the only one available we must make the best of it. 


THE DISTRIBUTION OF BIRTHS 


Through the courtesy of the Registrar in Sendai certificates of 
birth were abstracted for one year. The year 1920 was chosen because 
the National Census of that year made available census counts of 
persons by age, marital state and occupation, classified as has been 
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described above. Only one year was taken because the labor of 
abstracting the records was so great as to prohibit the inclusion of 
more than one year. To insure accuracy in registration only legitimate 
births were taken and only those births occurring to fathers who 
lived and work in Sendai in 1920. This gave a sample of 3,154 
legitimate births divided into ten groups by occupation of the father. 
Since this sample applies to one year only it is somewhat defective. 
It represents only those births that occurred among fathers of specified 
occupations in the year 1920, and obviously such births are subject 
to variation through chance alone. Only one fisherman was a father 
in 1920, whereas in 1919 there might have been five or ten fishermen 
represented among the fathers and in 1921, another number. Orthere 
might have been none in 1919 and 1921. Such small entries would 
be subject to a variability relatively wider than the values based on 
occupations having larger numbers, and in this article no importance or 
significance will be attached to entries of the former type. 

From the certificate of registration of birth was taken the age of 
father, occupation of father, month of birth, month of registration 
and sex of child. This was all the information available. The certifi- 
cate gives nothing on the size of family, duration of marriage or birth 
order of child except in the last named as applying to the sex of the 
child registered. That is, if the child registered is a male the certificate 
will show whether it is the first, second or third male, but it will not 
indicate how many females have been born to the same mother nor 
the order in which males and females fall. Since it was desired to know 
if the sample of births taken from Sendai resembled one taken from 
all Japan the percentage distribution of births by months was calcu- 
lated for all Japan and for Sendai in 1920. The latter were further 
divided and the percentage distribution by months calculated for 
births occurring among fathers engaged in industry, commerce, and 
official work and the professions, since these three groups are the ones 
that show the largest frequencies. These data are assembled in 
Table 2. 

Examination of the table and graph shows that in spite of using only 
one year as a sample, the distribution of the births for Sendai is very 
close to that of all Japan and the distributions for the occupations 
chosen are sufficiently close to justify certain tentative conclusions, 
since the inference is that if the percentage distributions of the various 
samples do not differ widely from a distribution for all Japan, then 
their numbers are large enough to insure a fair amount of stability. 
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TABLE 2 
Showing the percentage distribution by months for births in all Japan and in Sendai, 
Japan, for the year 1920, and the percentage distribution by months for the 
occupations as indicated. The births in all Japan for 1920 numbered 


2,025,564 and in Sendai, 3,154 
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Fig. 1. GrapH SHOWING THE PERCENTAGE DISTRIBUTION BY MONTHS FOR BIRTHS 


IN ALL JAPAN AND IN SENDAI, JAPAN, FOR THE YEAR 1920 


The absolute frequencies upon which were based the percentages 
for Sendai together with frequencies for other classes of occupations 


not mentioned in Table 2 are show in Table 3. 
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TABLE 3 


Showing the number of legitimate births in Sendai, Japan, in 1920 by month and 
occupation of father as indicated 





MONTH 


OCCUPATION \- r : 
| Jan.| Feb. | Mar.| | Aon May | Jun. | Jul.| Aug. | sept. oet.| Nov. \Dee. Tot. 


Marine. 
Mining. . 
Industry. . 
Commerce. 
Communication 
Offic. & Prof 
Others. . 
Servants... 
Unoccupied. 


Agriculture } 2 | 3 
j 


Total. .| 434 309° 3 398 198 | y 231 | 215) 2! 241), 251 | “166 3154 








Examination of Table 3 indicates at once that the frequencies for 
certain occupations are so low that they would be subject to a wide 
variability through the operation of chance. The occupations showing 
low absolute frequencies are marine, mining and servants, and because 
the experience is so small in these cases they will be excluded from 
discussion. The remaining seven classes of occupations exhibit 
frequencies sufficiently high and their distributions by months are 
close enough to the total either for Sendai or for all Japan to justify 
one to a reasonable extent in comparing findings in one occupation 
with those in another. As would be expected, the smaller the 
frequency the greater is the tendency for it to deviate from the 
distribution for Sendai or all Japan. In the case of the frequencies 
for industry, commerce and the professions, as has been noted previ- 
ously the deviation is slight. With respect to the other occupations, 
if their frequencies be distributed by months on a percentage basis, 
the resulting curve may deviate in level at its respective points, but 
the general shape of the curve very much resembles a similar curve 
based on values for all Japan. Proceeding on the assumption that 
births in Sendai for one year in the case of certain occupations 
represents a fairly satisfactory sample, they were classified according 
to the age of father and occupation. The figures for this tabulation 
are shown in Table 4. 

There is nothing of particular note exhibited by the table. In all 
occupations having relatively high frequencies the distributions are 
fairly symmetrical. The largest number of births for such frequencies 
usually falls in the age group 30-34 or 35-39. The exceptions to this 
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TABLE 4 
Showing the number of legitimate births in Sendai, Japan, in 1920 by occupation 
and age of father 





| AGE 








OCCUPATION pee | ——— 
15-19 20-24|25-20) 30-34 35-80|40-44|45-49 50-54 55-59 60- | Total 
| | 
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Mining. va + | 
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Industry. 
Commerce. 
Communication 
Offic. & Prof 
Others. . 
Servants. 
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Unoccupied m) I 22 12 2 184 


SEK SL 310| 116 | 34| 8 | 3,142 
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rule are the occupations Agricultural and Others, both of which have 
relatively low total frequencies which show the highest frequency in 
the age group 40-44. There is, of course, no significance in this 
deviation. 


AGE SPECIFIC BIRTH RATES 


The next step is to transfer the number of births from absolute 
frequencies to a rate basis wherein the number of married males in 
each occupational group is considered. The numbers of such married 
males by age and occupation have been taken from the Results of the 
First National Census and are shown in Table 5. 


TABLE 5 


Showing the number of married males in Sendai, Japan, in 1920 by age and 
occupation as indicated 





AGE 


—e —— — : 
15-19 20-24 | 25-29 30-34 35-39) 40—44|/ 45-49 50-54/55-59/60 & up! Total 





OCCUPATION 


Agriculture | 8] 51) 107) 126 111) 
Marine. . | 1 t's 8 :. <7 
Mining. . ee |} 16) 17 11) 
Industry. . .| | 914/1,016 526 
Commerce... | 834 545 
Communication......... 462 | 168) 
Offic. & Prof. . ia 2| 616 332) 
Others...... .| ‘ 83 | 136 | 99) 
Servants... ‘ as 6) 4) 1) 
Unoccupied. . cal 106) 117) 115, 101| 138) 


Total /1,527|2,510 3,274,3,086 2,840)2, 153/1,933/1, 341 1,848 |20,551 
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The frequencies of married males in Table 5 are fairly well correlated 
with the frequencies of births as shown in Table 4, that is, in general 
an occupation or age group that shows a relatively high frequency in 
Table 5 shows a relatively high frequency in the corresponding cell of 
Table 4 and the converse is equally true. 

Using the values for the number of births as given in Table 4 and 
the number of married males by age and occupation as shown in Table 
5, rates have been calculated which express the number of births per 
hundred married males by age and occupation. These rates may be 
thought of as paternity rates made specific for age, occupation and 
marital state. They are shown in Table 6. 


TABLE 6 


Showing the number of births per hundred married males in Sendai, Japan, in 1920 
by age and the occupations as indicated. Rates shown in the inner square are 
based upon frequencies large enough to make them fairly stable 





AGE 
__ | TOTAL 


RATE 


15-19 20-24, 25-29 |30-34' 35-39 40-44 45-49|50-54 55-59 |60-— 


OCCUPATION 














eer 0 60 0} 0100.0 0 4O O 0! O| 4.4 
eid bbiean's ce | ©} 12.5} 25.0) 11.8} 0.0) 7.4) 4.6 0 0; O| 7.5 
Agriculture............| 0} 13.7) 19.6] 22.2] 26.6] 21.8] 14.3) 4.5/) 1.2/ 0] 14.2 
Industry..............| 8.3) 9.6] [17.0) 18.7) 18.7] 16.9] 12.0) 4.2) 1.2| .8| 13.5 
Commerce............ | 14.3| 12.7, |g0.2| 29.7| 27.9| 19.91 14.5, 7.3]| 2.3] .6| 18.5 
Communication........ | 0 3.5] 11.5) 11.5) 12.9} 12.3} 12.2} 4.8]) 4.4 | 0 | 10.5 
Offic. & Prof.......... | =O} 0.7; 417.1) 30.0) 39.1) 25.5) 15.2) 6.0! 3.6| 0! 16.8 
Unoceupied........... 33.3) 7.7| |46.0) 29.2) 32.5) 27.0) 21.8) 8.7]| 2.7| .5| 14.2 
Gabasdassccees 0} 21.4) |16.1|) 33.7) 27.4) 28.7) 23.6) 8.1]| 6.6 0} 19.1 
OUI, cecssevsins on 0 0 0 0 0 0 0/100.0' 0 0} 4.6 





A point to be noted in connection with the table is that while the 
rates for different occupations differ somewhat there is a relative lack 
of variability between the rates within each occupational group 
between the ages 25 and 45. That is, among fathers who were engaged 
in industry, the number of births per hundred married males is 
essentially the same for fathers at 27.5 years of age and 32.5, 37.5 
and 42.5 years. And the same is more or less true for the other occupa- 
tions except officials, who show a pair of decidedly high rates for the 
ages 32.5 and 37.5 years. This may be an expression of a delayed 
age at marriage in this class which forces the reproductive activity into 
an older age group. There is also a high rate attributed to the 
unoccupied class in the age group 25-29, but although this rate is 
included in the inner square of Table 6, it is based on a low frequency 
and is therefore subject to wide chance fluctuations. 
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The total rates for seven occupations: namely, communications, 
industrial, unoccupied, agriculture, officials and professions, commerce 
and miscellaneous, have been plotted and are shown in Figure 2. 
A glance at Figure 2 shows that the largest (19.1) number of births 
per hundred married males occurred in the miscellaneous group. The 
remaining occupational groups are arrayed in descending order and 
have values as follows: commercial, 18.5; officials and professions, 
16.8; agriculture, 14.2; industrial, 13.5; and communications, 10.5. 
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Thus it is seen that the highest rate is about twice as great as the lowest 
rate, while the other five groups have their rates falling within a range 
of roughly three points, 13.5 to 16.5. The above rates apply only 
to those married males who became fathers in 1920 and as a result are 
not indicative of differential fertility between occupations except for 
that single year. 

Real differential fertility can best be exhibited by the completed 
family since this represents the reproductive activity of the male, 
not for a single year, but the summation of his activities on a time 
base. Unfortunately, as has been noted previously, the data for com- 
pleted families are not available. However an approach to the 
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question can be made by considering only those births that occur to 
fathers of the older ages. That is, if we take out of the total popula- 
tion, married males over forty-five years of age, and out of the births 
only those that occurred to fathers who were forty-five years of age or 
over, the two will result in a paternity rate applying to fathers of the 
ages forty-five years and over. This is done on the assumption that 
a birth occurring to a father who is more than forty-five years of age 
represents a case of more than average fertility and that ifthe facts were 
known, the size of completed families by occupation would be positively 
correlated with the number of males in each occupational group who 
became fathers after they had reached forty-five years of age. The 
correlation would not necessarily be perfect, but at least it is probable 
that it would be positive and fairly high. The age forty-five was 
chosen as a lower limit because it was felt that the correlation would 
be higher in such a case than when the lower limit was allowed to drop 
into younger age groups. These rates have been computed and are 
shown in Figure 3. 

The diagram shows a slightly different order than is exhibited by the 
rates shown in Figure 2. Those fathers having miscellaneous occu- 
pations (day laborers, etc.) still come at the top of the list with a rate 
of 10.6, followed by officials, communications and commerce, the 
latter three showing essentially the same rates, namely, 7.7, 7.3, and 
7.2 respectively. The last three groups are industry, 5.3, and agricul- 
ture and unoccupied, both showing the same rate of 4.8. That these 
rates do contain an element of differential fertility is suggested by 
the fact that the order of the rates is not related to the order of 
occupations when these are arrayed with reference to the number of 
married males over 45 contained in the respective groups. For 
instance commerce comes first in order with the largest number of 
married males over 45 (2,119) but is fourth on the basis of births per 
hundred married males over 45. Industry is second in numbers 
(1,820) but is fifth in births. Officials are third in numbers (1,094) and 
second in births; unoccupied, fourth in numbers (825) and seventh in 
births; communications, fifth in numbers (560) and third in births; 
agriculture is sixth in numbers (415) and sixth in births; while the 
most striking difference is shown by the miscellaneous group, which is 
last in numbers (386) but first in births. 


DISCUSSION 


The data presented in this paper apply only to a single year, 1920, 
and this should be borne in mind when any inferences are drawn. 
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Thus the rates based on fathers of all ages may be expected to vary 
somewhat from the findings for any other single year, and one is not 
justified in concluding that real differential fertility is related to occupa- 
tion as would be shown by the arrangement of rates based on fathers 
of all ages. On the other hand if it is granted that births occurring to 
fathers who are forty-five years of age or over, represent the activities 
of males that are more than usually fertile and that completed families 
sired by these males will probably be larger that those sired by males 
who did not become fathers as late as forty-five years of age, then it 
may be supposed that differential fertility does exist between different 
occupational groups, and that these groups bear the same relation 
to each other with respect to fertility or possibly the size of completed 
family, as do the number of births per hundred married males over 
forty-five by occupation (Figure 3). On this basis, it is seen that in 
Sendai, Japan, in 1920, those males having miscellaneous occupations, 
such as day laborers, etc., lead in the number of births that they 
furnish. Next come the officials and professions, communications 
and commercial groups, all with about the same fertility, roughly 
about seven births per hundred married males over forty-five. The 
last three groups of industry, agriculture and unoccupied have rates 
around five or about half the rate of the miscellaneous class. Refer- 
ence to Table 1 shows the constitution of the city in 1920 and from 
this it is seen that if one is to judge from the differential fertility as 
shown by the rates of Figure 3 the constitution of the city is in the 
process of being altered. The two leading groups on the basis of 
numbers are industry and commerce, but when we turn to the pater- 
nity rates we find them well down the list. On the other hand, day 
laborers and others of miscellaneous occupations comprise only a 
little more than three per cent of the population, yet they lead in 
births both in rates based on all ages and rates for forty-five and over. 
In short, a class that is the lowest in point of numbers is the largest 
contributor of births on a rate basis, and at the same time, if the year 
1920 is taken as typical of a general state of affairs, the industrial and 
commercial occupational classes, strongest in numbers, are reproducing 
in such a way that they may not maintain their relative positions in 
the city population. Some earnest and well-meaning people may 
become greatly alarmed over this prospect but the writer does not feel 
impelled to join in the uneasiness until further facts are known. It 
is possible that there is an ideal distribution of the population wherein 
the different occupational groups bear such a relation to each other 
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that their combined activities result in the utopian harmony so much 
to be desired, but such a society would be more or less fixed both in 
its activities and its composition. In the introduction to this paper 
it was pointed out that social classes—and this is virtually synonymous 
with occupational classes—are not fixed but are in a constant state of 
flux, and further, this movement is in all probability, predominantly 
in one direction. That is, while there is some tendency for persons 
in higher classes to be displaced downwards, the vast majority of 
movements take place from lower classes to higher ones. Not only 
is there this inter-class movement but the character of society itself 
changes, and this change for any given area is probably determined by 
economic forces, at least these must be of major importance. It 
seems quite clear that a society engaged in the main in agriculture 
would have a different social constitution from one that devotes 
itself mostly to industry and between these two states may be any 
number of situations made up of varying proportions of the two, and 
no one of them will be fixed. And so when a census is taken of the 
various social or occupational groups at any one time, there is no 
reason for supposing that the proportions shown by such a census 
should remain fixed and be repeated at a later date. The fact that 
Sendai has 3.47 per cent engaged in miscellaneous occupations in 1920 
should cause no lamentation in 1925 if the percentage has risen to 
4.47 unless it can be shown that there is no demand or place for the 
added one per cent. Without knowing the real facts with reference 
to demand for the different occupational groups in Sendai, observation 
would lead one to conclude that the differential fertility as indicated 
by rates for fathers over forty-five years of age is just about what 
Sendai needs. This must not be construed as a suggestion that there 
is some mysterious connection between economic demand and repro- 
ductive machinery so that when there is a marked demand for laborers 
there is a high birth rate among laborers. There may or may not 
be such a relationship among human beings. However the writer 
merely wishes to emphasize the point that change in the relative 
proportions of social or occupational classes is not unexpected and 
such a change, no matter what direction it may take nor what magni- 
tude it may reach, is not alarming nor to be decried until it can be 
shown that it is not consistent with the trend of the social organization 
as a whole. Of course it may be contended that marked differential 
fertility may determine the trend of society, but it is doubtful whether 
it has ever done so in the past, and it would seem that the burden of 
proof rests with the one who makes such a contention. 
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In the introduction to this paper a brief description was given 
of the general character of the city of Sendai as shown by Table 1. 
In addition it may be noted that the city is and has been the adminis- 
trative center of a prefecture and also contains an army post, both of 
which facts help to explain the proportion of officials. One of the 
Imperial Universities with its several faculties is also included within 
the city limits, accounting for the relatively high proportion of pro- 
fessional men. The year 1920 fell within a period of rapid material 
growth with considerable building going on, possibly the expression 
of the prosperity that immediately followed the war, and at such a 
time there is nothing unusual in a high proportion of day laborers. 
In 1928 all of the above facts still remain, with the possible exception 
of building, which may not be so active as it was in 1920. And so 
it may be inferred that the trend of society in Sendai in 1920 was very 
much in the direction that would be aided rather than hindered by 
the apparent differential fertility that is suggested by the facts set 
forth in this paper. Sendai, in common with all Japan, is in the 
transitional stage where society is changing from an exclusively 
agricultural one, to one that contains an increasing proportion of 
industry, and in Japan this transition is taking place at a rate that 
probably exceeds the rate of change in any other country. With 
this fact in mind it would seem that the differential fertility exhibited, 


fairly well fits the present trend of society. At least it would require 
a considerable amount of data, both economic and sociologic, to con- 
clude that it did not. 


CONCLUSIONS 


1. An analysis is presented of the births in Sendai, Japan, for 1920 
by occupation and age of the father. 

2. When placed on a rate basis by occupation and including 
fathers of all ages, the rates array themselves in descending order as 
follows: miscellaneous, commercial, officials and professions, agricul- 
ture, unoccupied, industrial and communications. 

3. If the rate is made specific for age and includes only those 
fathers forty-five years of age and over, the rates by occupations 
array themselves in descending order as follows: miscellaneous, officials 
and professions, communications, commercial, industry, agriculture 
and unoccupied. 
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EVIDENCE OF A SEASONAL CYCLE IN HUMAN 
GROWTH! 


BY JOSEPH BERKSON 





In a study previously published by the present writer (1) dealing 
with a problem quite different from the one considered here, data on 
the height and weight of children between birth and six years of age 
were utilized. These data were obtained from the results of R. M. 
Woodbury issued as a report from the Children’s Bureau of the United 
States Department of Labor under the title Statures and Weights of 
Children under Six Years of Age (2). They give, among other things, 
for each month of age between one and seventy-two months, for males 
and females separately, the mean height and mean weight of groups of 
children of specified ages. Each of these means was obtained from a 
large number of observations, the average number being about 15,000. 
When they are plotted against age a continuous smooth curve is 
obtained, reflecting the homogeneity of the series as a whole and the 
reliability of the individual means. Figure 1 shows this graphically 


for height and weight and the two sexes separately. 


APPEARANCE OF A YEARLY CYCLE 


Presumably the trend of these points on age as shown in Figure 1 
is a representation of the growth of the individual over the first 
seventy-two months of life. Certain considerations must be weighed 
which may modify this interpretation, and some of them will be taken 
up in a later part of the paper. But for the purposes of the immediate 
argument we may adopt the usual view that Figure 1 gives a picture 
of the way the individual grows. Taking a broad view of them it is 
seen that for both height and weight the points have a parabolic 
trend on age with the convexity of the parabola facing upward. 
But if one examines the succession of points more minutely one gets 
the impression of another character superimposed on the first in each 
of the trends considered. It consists of a wave form sweeping up and 
down over the general trend. A further examination will show that 


1 From the Institute for Biological Research of the Johns Hopkins University. 
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the period of the wave appears to be about one year, the crest of the 
first half appearing below the central trend, the crest of the second 
half above. Now if one finds in a growth curve a wave change of 
yearly periodicity, one thinks immediately of a seasonal effect during 
the growth process. This suggestion from the appearance of Figure 1 
is the point of departure for the analysis that follows. 

We say then, that on the evidence of graphical appearance the 
observations considered here seem to contain a wave of one year 
period. But judgment from graphs is largely a matter of aesthetics. 
What will seem quite convincing to one observer will appeal as not 
at all so to another, and between the two any decision is arbitrary. 
The task at hand is to obtain some objective measure of whether what 
appears in the data as a regular cyclic change is really one. I have 
attempted to get at such a measure by way of the following reasoning. 


IS THE APPARENT CYCLE SIGNIFICANT?! 


The concept of a seasonal cyclic change in growth involves the 
idea, first, that there is a normal process of growth, more or less fixed 
in its basic characters according to which an individual increases in 
stature and weight as age advances. Were no influences at work other 
than those implied in the biologic process of ageing itself, growth would 
tend to take place along some central course, definable as a smooth 


curve against age. Of course no particular individual would be 
expected to follow this curve exactly; there would be variability as 
regards this for individuals just as there is variability for other biologic 
characters. However, we would expect that the deviations of indi- 
viduals from the central curve of growth would have the character 
of random deviations. Indeed, the growth curve for any species under 
given fixed conditions might well be defined as the growth curve about 
which individuals on the species vary at random. If now, on the 
foundation of a growth process basically so defined, special environ- 
mental forces have play, the effect on the observations will be to 
detract from them, to some degree, their random character and to 
introduce into their deviations from the central tendency an element 
of system. The exact nature of the systematic character will, of 
course, depend on the exact nature of the influences which give rise 
toit. In the specific instance where an effect due to season was opera- 
tive, the deviations would be correlated with the time of the year. 
Seen in the light of this analysis our question may be stated in the 
following terms. ‘‘ Do the observed means, in their deviations from a 
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central tendency, depart from random character, and if so, is it in 
the particular respect that the deviations of one part of the year differ 
significantly from those of another part of the year?’”’ Put this way, 
we may hope to give the question an exact quantitative answer. 

Obviously if we are to study deviations from a smooth central 
norm, we will have to be able to evaluate the position of this norm 
for every age at which we have an observation. Probably the most 
precise estimates would be obtained by fitting an appropriate curve 
functionally to the series of observations as a whole and taking for 
the central norms the theoretical values derived from this function. 
But the choice of an “appropriate curve” is a nice matter which 
requires a great deal of systematic statistical labor. For the purposes 
in hand we may use more approximate methods which are, practically, 
a great deal simpler. The one used for this analysis was the following. 
To the monthly means of each two successive years, i.e., the first 
and second year, second and third year, etc., in the series, a parabola 
of the second order was fitted by least squares. This gave five 
parabolas from which theoretical values for the means were obtained. 
For each month of the second, third, fourth and fifth years there were 
two values, one from each of the overlapping parabolas. For those 
years the mean of the two predicted values was used as an estimate 
of the norm. For the first and sixth year the appropriate individual 
value obtained was used. 

In the following will be presented in rather great detail an analysis 
of the observations in the male-stature series, and after that a summary 
statement of the results of a similar treatment of the three other series, 
male-weight, female-stature, and female-weight. 


TESTS OF SIGNIFICANCE FOR MALE STATURE 


To be concrete there is listed in Table 1 the theoretical estimate 
for the mean height at each month of age, and the deviation from it 
of the observed mean. 

Suppose now that each monthly mean deviated from the estimated 
central value only from random influences. It would follow that each 
mean would be as likely to fall on either side of the norm, and by any 
given amount, as the next succeeding month. On the other hand, 
if the observations contained a yearly wave of the form hypothesized, 
i.e., the first half having its crest below, and the second half its crest 
above the norm, then in the first six months of each year the deviations 
would be likely to fall below and in the second six months above 
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the calculated central value. Further, the amount of the deviation 
would tend to progress from month to month. How do the deviations 
actually fall? To ascertain this, there was determined the mean of 
the deviations for the first months of the six recorded years, the mean 
of the second months, the third months, etc., and so for all twelve 
months. The numerical values are given in Table 1, B, and shown 
graphically about a central zero line in Figure 2, A. The figure shows 
plainly that the deviations do indeed have a progressive character 
and precisely of a kind that would corroborate the original idea of 
the presence of a wave in the observations. 

We are still, however, in the realm of pictorial impression. What 
we wish, for scientific conviction, is a numerical statement of what 
the situation is. For the purpose we may apply to the results of 
Table 1 a number of statistical ‘“‘tests of independence.”’ The general 
procedure will be as follows. Each year will be divided into a first 
half consisting of the first six recorded age months, and a second half 
consisting of the later six months. We will inquire then, concerning 
the deviations in the respective halves, ‘‘What is the probability 
that the first half is significantly different from the second half?’ 
Before proceeding to the actual calculations it is desirable to recall 


TABLE 1 
Male, Stature 
A. Central Values from Fitted Parabolas 





YEAR OF AGE 


Second | | Fifth | Sixth 








Value | Value Value | po | ion 
Parab. | Parab. Parab. | om i . 


1/1! 3 


| | 
‘ Value Value _— 
| Parab.| Parab. 


_| Vatue| Value | , | Value 


Parab.| Parab. Parab. 
age | 





| | | } | | } | 
21.99) 29.51) 29. .61) 33.60) 36.70) 36.67 36. .33, 30.24) 39.29] 41.66 
| 22.76) 29.96) 29. 88) 36.94| 36.91 36. 54) 39.45) 39.50| 41.85 
23.51) 30.39) 30. 18) 34.15) 37.18) 37.14, 37. 74), 39.65 
24.24) 30.78) 30.53) 30. 46) 34.41) 34.44 37.41) 37.37) 37. 93) 39.86 
| 24.93] 31.15) 30.90) 31. .74| 34.68) 34.71) 37.64) 37.60) 37. .13) 40.06 
37.88) 37.83) 37. .32) 40.26 
38.10) 38.05) 38. 50) 40.46 
| 38.23) 38.28) 38. .69} 40.66 
38.55) 38.49| 38. .87| 40.86 
| 32. .96| 35.98) 38.77! 38.71] 38.74) 41.05| 41.06, 
| 32.79) 32.96) 32.88) 22) 38.99) 38.92) 38.96, 41.22) 41.26 
| 32.97) 33.28) 33.13| 30.44) 39.21| 39.13, 39.17) 41.40) 41.46 


t 


Oonoanr Odo 

















ot = o aff fer 
| 


| 
| 








| | 
£8°Sh/82 eh " ~ 162° T¥/EF' TF : or'oe 21 ee oto a a. 83" Se} et" ‘ee | 
SP eh 69 SF +\22° ad v2 1b "+ 86° 88/9688) 90° — \91 98/2298 
SE fb OF SP “+ 13° 1 (90° TF) ‘+ 28° “gh "8£| So°+|¢0' 98) 86 °SE 
0G "Eh IZ SF “+ (26° OF 28" OF | *+|T9° ‘se\c9" ~ Il’ + |98'se\b2 9 “+ |t8° : "+ 69° 2z Adieed| 
32 EF|\Z0 EF = 92° 0F 89° oF "+ 88° S8|Te'se| Il’ +09 Se 6h Se “+ 60°38 £0° *+/1Z' 22/9892 
£6°Z4\E8 "ZF Ba as ol OF) |60°82/80°88) 80°+|Te“Se\ez ee 2° 1e\%2" Te! ; 9B |Z" ‘96 


| Me Das A we 
| | 























— ve" Zh bP SP = 16° 6£ 01" OF| 4 —|¥2°LE\Z9° Le) OT” “Er , be\tl” ve) a —|es: 08/80" bed | zy’ + oe 
— |$0'3b/9s" zy *—/18" 6€ 06° 6€| 80° — 18° 2e,68° Le) 60° — ee" be bh: rE) ve" —|e¥" 0¢|99° 08) 62° + \€¢° 
“+ |OL 3b:90 ZF a_i "68/02" 6& 10 60° 28\/9T Ze! 60° —|80"¥e\21"¥8) oI — |ST 08 22° og | 40° + |s¢° 
+ 196° Ty 98" 1F| + 1¢° 68/09" 6& 0° — 06" 98/86" 9) 10° + 06868 °€e) FI° —|e2° 62'28°62) 62 ‘—|2b" 


oo" rve0 4 te! 68) ‘ —|29° 98/69" 9s P , : ‘ — |98°62'bF' 6%) 8° — |9T” 


"= |68 Sb £9 SF 





al 
| 
| 
Meh, 


qworHou09GL, | 


| 








oe = 
ef |r 


uo BlAeg 
uornBiAeg 
"s00G.L-"8q0 | 
UOTzBIAG] | 
coneaoa | 


Teone1004 7, 
[801}01004,. 


s 
S 
S 
: 
3 
Sw 
‘§ 
& 
S 
i) 
3 
= 
S 
S 
oa 


“2094. L-"840 


uvVaas 40 HLINOK 





Gov 40 uVGA 





WON [OUUAD WoLf suDa yy peasasqg fo suocrywisgq ‘g 
ounyong ‘oD W 
(panutuo))—T ATAV.L 








Human Biology 





& 
lbs. 


RBebBER ESSE 
| 


$ 
9. 
§ 


Y - . Ss UT eo eT me 
We 
nn 
oa 


Stature inches 
at 


SEL 
2 ee 


P tel 

















a ESSE 
5 40 &% 20 25 30 33 YO YS 50 $5 GO GS FO 7S 25 JSS ¥O VS SO 5S 60 6S 70 7 


Age - moriths Age - months 


FEYALE 





T ~=s.s Stature 


L 


& 


Weight lbs. 
BEeeRREEK ES BEB 


Stature inches 


oe ee 
. 


re = 











Serres eer eae ao 
5S 40 1§ 20 25 30 35 YO ¥5 50 53 GO GS 70 7 20 25 30 35 ¥0O WS SO 55 60 65 HO? 


Age -morths Age - (nonths 


Fic. 1. Montuity Means vs. AGE—OBSERVED; From Data OF WoopsuRry. 




















Seasonal Cycle in Human Growth 529 


a few of the elementary principles of statistical theory which will 
be needed. The basic statistic utilized for the estimation of prob- 
ability is the standard deviation, symbolized by the Greek letter c. 
The probability of any given departure z from an expected value, 
when random deviations only are involved, is evaluated from the 
ratio of z toc. The greater the ratio, the smaller will be the prob- 
ability that the departure has occurred fortuitously. It is the general 
practice to consider a value significantly determined within a range 
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of plus or minus twice its standard deviation. Therefore, if a differ- 
ence between two quantities is as great as twice the standard deviation 
of the difference we may conclude that probably the quantities are 
in fact different. For the particular ratio two times the standard 
deviation the probability that the result is fortuitous is 0.046, that 
is, less than one in twenty. For larger values of the ratio the prob- 
ability rapidly decreases; for three times the standard deviation it 
is 0.0026, for five times, less than one in a million. 

We may now proceed to an estimation of the probability under 
several heads as follows. 
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A. Difference of the magnitude of the mean deviations in the first and 
second halves of the six growth years 

If the first and second halves of the year are not differentiated 
during the growth process, the deviations from the norm in the one 
half should not differ significantly from the other. In Table 2 the 
facts as regards this are shown for the male-stature series. 


TABLE 2 
Male, Stature. Mean Deviation in First and Second Six Months 

















Average of Deviations, first six months........................ —0.0567 
Average of Deviations, second six months...................... +0 .0638 
te in cn ies 1G <a noche vacaceunes 4 —0.1205 
aed oT cn cen dacadins cwavivans 0.01390 
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* The method of calculating the s.d. of each of these means and their difference 
is given in Appendix I. 


From this result we say that a difference between the mean devia- 
tions of the first and second halves of the six years of growth studied, 
would have appeared as large as the one actually found, less than one 
time in a million, if the difference arose as a result of chance alone. We 
conclude therefore that the difference is not fortuitous. 

B. Difference in the distribution of direction of the deviations in the 
first and second halves of the six years 

Another test of whether the two halves of the year are differentiated 
in the growth process may be applied to the direction of the deviations. 
If they are equivalent, the number of deviations that fall above and 
below the norm should be the same for either half. Table 3 gives 
the facts as regards the distribution in the series being discussed 
here. 

From the results we say, that were the two halves of each of the 
six years equivalent during growth, a difference in the proportion of 
deviations falling above the norm as great as the one actually found, 
would have occurred only once in a million times from chance alone. 
We conclude therefore that the difference is significant. 

C. Distribution of individuals above and below the norm as between the 
two halves of the year, in each year separately 

Table 3 of the original publication of Woodbury (2) gives for each 
month of the six recorded years of age, the actual distribution of 
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TABLE 3 
Male, Stature. Signs of Deviations in First and Second Six Months 





| 














| Over Norm | Under Norm | Total 

First Six Months....................| s | 22 | 36 
Second Six Months..................] 28 | 8 36 

Sith. casein sek aeteeealde.: | 36 | - is 
Proportion over norm F.5.M..................e.6.555. O.223 
Proportion over norm 8.8.M............ Lee ee Te 
a a OER PE 
RN ae oa ba ec eee 0.1180 

Difference + S.D. of Difference..................... 4.71 


* See Appendix IT. 


heights of individuals the means for which we have been discussing 
up to this point. We may utilize these for a test similar to that given 
in B, using instead of the means for monthly groups, the individual 
heights from which these means were obtained. Since the number 
of individuals is large, we are able, in this instance, to apply the test 
separately to each year. The results are shown in Table 4. 

Taking the customary minimum of twice the standard deviation 
as a criterion of probable significance we see that for four years out 
of six the results show a statistically significant difference in the two 
halves of the year conforming with our hypothesis. It need hardly 
be pointed out that where no statistically significant difference is 
found it does not mean that there is no difference; it means that the 
difference is not convincingly evident in that particular sample. 

D. Distribution of individuals above and below the norm, as between 
the first and second halves of the year, for the six years taken together 

We may now combine the results given in C for the corresponding 
halves of the six recorded years, and repeat the test for the experience 
asa whole. The results appear in Table 5. 

We see here finally that taking the male stature series as a whole, 
it is overwhelmingly improbable that the individuals in the two halves 
of the six years should have distributed themselves so unequally 
about the norm as a matter of chance. 

An analysis precisely parallel to the one presented for the male- 
stature series was made for each of the other series contained in the 
Woodbury report: male-weight, female-stature, female-weight. The 
details need not be reproduced here, since the results are exactly 
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TABLE 5 
Male, Stature. Distribution of Individuals About Norm—Complete Experience 





OVER NORM UNDER NORM TOTAL 











First six months.......... at 20928 21124 | 42052 
Second six months...... re 21377 20355 41732 
Ee I ERE oS 42305 41479 | 83784 

i. eel |) rere freee. ... 0.497 
Prop.> Norm §.8.M.. saa gtr ; . 0.512 
here a me ... —0.015 
5) 6 PR ord teh occ. ee. 0.003454 
Se I coy cake eee staan ees ee 4.21 


similar to those found for the first series. The definitive facts are 
shown in Figure 2B, C, and D, and in Table 6 which in summarized 
form is identical with Table 5 given for the male-stature series. The 
figure strongly suggests a cycle, and the table demonstrates numeri- 
cally that for each series separately considered, the two halves of the 
year are differentiated in the data. 


TABLE 6 
Distribution of Individuals about Mean, Complete Experience 








SERIES 

Male | Female | Female 
Weight | Stature | Weight 
Proportion > Norm, First Six Months........ 0.481 | 0.494 | 0.4713 
F Proportion > Norm, Second Six Months......| 0.497 | 0.505 | 0.4908 
“aA v.eee+.-| —0.016 | —0.011 | —0.0195 
S.D. of Difference............... 0.0035 0.00350, 0.0035 

pa eee cee 4.6 3.2 | 6.6 





DISCUSSION 


It appears abundantly evident, taking all of what has been reviewed 
into consideration, that there appears in the data examined here a 
wave cycle of yearly periodicity, and this applies to the data of stature 
as well as weight and for both sexes. Regarding the explanation of 
this finding, one can not be so certain. I have, in the discussion, 
assumed the tentative attitude that we were dealing with what could 
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be taken to represent growth curves of the individual. This is the 
most usual view and was useful to carry our argument along. In 
making any critical interpretation of the results, however, we must 
note that, actually, the observations do not refer to an individual, but to 
different groups of individuals at successive ages. This being so, one 
is moved to inquire at once how an hypothetical effect on growth 
correlated with the month of year could show up. If each monthly 
age group is composed of random individuals of that age, there would 
be contained in it individuals born evenly during each month of the 
year. Any differential effect due to particular months would be 
averaged out, and the difference between one month and the next 
would be due only to one month of ageing, and not at all to the dif- 
ferential effect as between one or another month of the year. The 
reasoning is quite valid and we must therefore suppose that the 
successive monthly age groups are also differentiated as regards month 
of birth. This would be true, if substantially all the measurements 
were made during a particular part of the year. On that hypothesis 
children of progressively increasing months of age would have been 
born at progressively earlier months of the year. If, for instance, 
the measurements were made largely in September, then children 
registered as one month old were born in August, those two months 
old in July, three months in June, etc. Suppose now, there is a 
differential effect on growth correlated with month of year, January, 
February, March, etc., having progressively different influences on 
growth. A child three months old would be different in size from 
one two months old by an amount representing one month’s growth 
and also by an amount representing the increment associated with that 
particular month. Insofar as this increment changed progressively 
in magnitude from month to month, the effect on the data as examined 
here would be to produce just such a wave as we have found. 

Unfortunately I have been able to obtain no definitive information 
regarding the distribution of birth months of the children contained 
in the Woodbury report. An estimation of which are the months 
of the year that appear to accelerate and which decelerate growth 
would presuppose just this knowledge and for that reason, the matter 
must remain obscure so far as this study is concerned. 

An examination of the literature for information relative to seasonal 
influence on growth yields scattered and not quite consistent evidence, 
referring mostly to European data. Malling-Hansen (3) distinguishes 
three seasonal growth periods: 1. August-December, 2. December- 
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April, 3. April-August. During the first period, he found, occurred 
the greatest increase in weight and the ‘east in height; the second is a 
medium period for both height and weight; the third is characterized 
by rapid growth in height and a minimum in weight. Thus he finds 
that for the period during which weight is increasing most vigorously, 
height is least and vice-versa. This contradicts our observations, 
inasmuch as we found a parallelism in the deviations of height and 
weight. Malling-Hansen explained his results by assuming meteoro- 
logical influences on growth emanating from the sun. Camerer (4), 
who agreed with Malling-Hansen’s findings, disputed his explanation. 
Schmid-Monnard (5) found that height increased most rapidly in 
the first and second thirds of the year, while weight increased most 
rapidly in the fall. Combe (6) in a very careful study found that 
children born in the summer months are taller than those born in 
the winter season. Mathias (7) found that in the summer, particularly 
from August to October, increase in weight is greater than in the 
winter season, and that height increases most rapidly during the first 
half of the year, particularly in the months from April to June. Bleyer 
(8) concluded from his studies of the weights of infants that there 
was an acceleration in the rate of growth from midsummer to late 
fall, a retardation in winter and a greater retardation in spring and 
early summer. Porter (9) noted no seasonal differences in height, 
and found that weight increased in the summer and fall. Holt (10) 
found in certain data examined by him that the average gain both 
for weight and height is greater in the six summer months May- 
November than in the six winter months November-May. Scammon 
(11) quotes Buffon as finding from the measurements of Montbeillard, 
that between birth and five years, the gain in height in the winter 
months was equal to the gain in the summer ones, but that between 
five and ten years the growth in height was distinctly greater in the 
summer than in the winter. 

The changes that we noted in the means of successive groups 
from one age to the next may well be due to growth, and partially at 
least, they must necessarily be so. But logically, they may equally 
well be due to some selective process that plays systematically on 
the individuals before they enter the later age group. In the situation 
we are dealing with, it may for instance be true that during the first 
year of life, children born during different months experience different 
hazards of morbidity which affect lastingly their size. Children born 
in September live their first six months of life exposed to the morbidity 
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risks of Fall and Winter, whereas those born in March face those 
characteristic of Spring and Summer. Insofar as differences in 
childhood illnesses affect later growth these would appear statistically 
as progressive differentials in children of progressing age, if it were 
true also that these children were born in successive months. But 
we have seen already that unless it were true that the successive 
monthly age groups were also children born in successive months, 
there is no explaining the appearance of a wave in the data, as an 
effect on growth. We are therefore left with the broad alternatives 
of explaining the findings on the basis of a direct effect on growth 
of conditions that change progressively during the course of the year, 
such as sunlight, food habits, clothing, etc., or through some early 
selection correlated with season. In the first case the wave should 
be evident in an individual followed progressively from age to age, in 
the second only as a comparison of groups of individuals who were 
born at different months of the year. I may say that in view of the 
independent evidence that season can affect growth directly and that 
such an effect would result in such a wave as we have found, I think 
that this is fundamentally the explanation. More important, how- 
ever, so far as this study is concerned, than any theory that suggests 
itself is the indubitable fact that a cycle appears in such data as 
examined here. It must have some biological meaning. With 
ancillary data on the exact time of birth of each child examined, and 
data on the same child followed progressively, it would be possible 
to analyze more precisely what that meaning is. 


APPENDIX 
I 


The average of the deviations from the norm for each of the half years con- 
cerned is composed of 36 elements, six monthly deviations for each of six years. 
Let the deviations of the means be di, do, ds . . . dss, the standard deviations of 
the distributions from which the means were obtained be ¢,, o,, 0, . . . o,,, the 
numbers in the respective samples nj, m2,n3 . . . Msc. Then thestandard deviation 
of the means is given by (1) 

og 


2 ete. (1) 


ne 


4 that for dz: etc. The values of the individual o’s 


in which o, is the s.d. of di, ¢ 
1 


d 
and the n’s are tabled in the original Woodbury report (2) pp. 18-19. 

The average of the deviations for each half year is calculated by (2) 
d; + de +"d; 7s @ die 


A.D. = 36 
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The standard deviation of a sum is given by (3) 
Tum = fo +¢,? + o,? —_ (3) 


in which o,,,, is the standard deviation of a sum and g,, ¢, etc. the standard 


2 
deviation of the elements summed. 

The standard deviation of a constant multiple of a variable is given by (4) 
o,, = ke, (4) 


k 


in which o,, is the standard deviation of k times v and a, is the standard deviation 


of v. 
Applying (1) (3) and (4) to (2) we have 
1 | oe 2 ae 
“~~ = PAN + t—--- = (5) 
1 


2 136 


in which o is the standard deviation of the average deviation for six months. 


A.D. 
The standard deviation of the difference between the mean deviations of the 


first and second six months is obtained from the usual formula (6) 
Can, = Ve) +2, (6) 


in which Cis is the standard deviation of the difference and ¢; and o2 the standard 


deviation of the elements. 


II 


The standard deviation of the difference between two proportions such as 
dealt with in these tables is given by (7) 


soon WPL +E) @ 


in which ¢, _, is the standard deviation of the difference between the two pro- 
im?*2 


portions, p: and ps, m, is the number in the sample of p;, n2 the number in that of ps, 
_ Pim + Pas 

- N1 + Ne 

Q=1-P. 


REFERENCES CITED 


. Berkson, JosEpH. Growth changes in physical correlation—Height, weight, 
and chest-circumference—males. Human Brouoey, I, (1929), 462. 
2. Woopsury, R. M. Statures and weights of children under six years of age. 
Children’s Bureau, U. S. Dept. of Labor Publication No. 87, (1921). 
3. Mauurnc-Hansen, R. Uber Periodizitit im Gewicht der Kinder an taglichen 
Wagungen wahrgenommen. Fragment I. Kopenhagen 1883. Fragment 
II und III. Perioden im Gewicht der Kinder und in der Sonnenwiarme. 
1886. 
. CamMERER, W. Jahrbuch fiir Kinderheilkunde, XXXVI, (1893), 249. 








538 
5. 
6. 
7. Maruras. Quoted in Czerny, A. and Keller, A. Des Kindes Ernirung, etc. 


Human Biology 


Scumip-MonnarD. Jahrbuch fiir Kinderheilkunde, XL, (1895), 84. 
Compe. Zeitschrift fiir Schulgesundheitspflege, IX, (1896), 569. 


Leipzig und Wien, 1925, p. 837. 


. Biever, A. Archives of Pediatrics, XXXIV, (1917), 366. 

. Porter, W. T. American Journal of Physiology, LII, (1920), 121. 

. Hout, E. American Journal of Diseases of Children, XVI, (1918), 359. 

. Scammon, R. E. American Journal of Physical Anthropology, X, (1927), 333. 














etc. 

















f ay di 


A METHOD OF COMPUTING THE CROSS-SECTION OF 
THE CHEST FOR CHILDREN AT SEVEN, EIGHT, 
AND NINE YEARS! 


BY GRACE CLARK? 





In studying a series of physical measurements made on a group of 
children over a period of years, one of the foremost problems presenting 
itself is that of the value of such a series as an indicator of growth. A 
comparison of the rates of growth of certain parts of the body is of 
value, but the relation existing between the development of these 
parts and the development of the body in general invites attention 
particularly. 

This study is a small part of an investigation begun by Dr. Bird T. 
Baldwin, late director of the Iowa Child Welfare Research Station (1), 
whose purpose was to study physical growth from birth to maturity 
by the consecutive method. The children measured were those who 
had attended the observational school of the State University of Iowa. 
From this group eleven children who had been measured at regular 
intervals from seven to nine years of age inclusive were selected to 
investigate the relation existing between the actual area of the segment 
of the chest at the level of the nipple line and the same area computed 
by means of an empirical formula based on chest width, depth, and 
circumference measured directly on the living subject. 


DEVELOPMENT AND VERIFICATION OF AN EMPIRICAL FORMULA FOR 
ARRIVING AT A COMPOSITE CHEST MEASURE 


Since the major purpose of this study was to determine the rela- 
tionship existing between this segment of the chest and general body 
build, one of the important problems was the derivation of a composite 
measure expressing the area of a section of the chest from the three 
available chest measurements, width, depth, and circumference. 


1 This study was directed at the Iowa Child Welfare Research Station by 
Sarah Idell Pyle and Helen Garside Kelly. 

2 Clark, Grace: The Relation of the Growth of a Segment of the Chest to 
General Body Growth. Iowa Child Welfare Research Station. Unpublished 
Master’s Thesis, 1929. Pp. 87. 

539 











540 Human Biology 


Various considerations of the geometric figure to which this segment 
of the chest conformed most closely were entertained. 


Development of the Formula 


The first assumption was that, from observation, the chest is 
roughly elliptical in shape. The validity of this assumption was 
tested by computing the circumference of an ellipse, using the formula 


a? + b? chest width chest depth 


9 ° r > ‘T~7 8) > s £ h 
ary) 9 where a represents 9 » and b, 5 The 


— 


average difference between the true circumference as measured and 
as computed was 4.9 cm. for boys whose average chest circumference 
was 53.8 cm., and 4.9 cm. for girls whose average chest circumference 
was 58.3 cm.; the true circumference of the chest being larger. 

The next assumption was that the shape of the chest conforms 
somewhat to a rectangle, the sides of which are represented by the 
chest width and depth. When the perimeter of such a rectangle was 
compared with the true circumference of the chest, the average 
difference was 8.5 cm. for boys and 8.7 cm. for girls, the perimeter of 
the rectangle being larger than the true circumference of the chest. 

From these results it would seem that the chest conforms to a 
figure combining the characteristics of a rectangle and an ellipse. 
Such a figure would be the parallel octagon, which from the point of 
view of this study, represents a rectangle from which the corners 
have been cut. Based on these assumptions, an empirical formula 
was developed, the derivation of which is given below: 


Let AB = chest width 
Let BC = chest depth 
Let chest cir. = chest circumference 
Chest cir. = 2(AB + BC) — 8a + 4+/2a? 
Chest cir. — 2(AB + BC) = —8a + 4+/2a? 
2(AB + BC) — chest cir. = 8a — 4+/2a? 
2(AB + BC) — chest cir. = 8a — 4avV/2 
2(AB + BC) — chest cir. = 4a (2 —+/2) 
2(AB + BC) — chest cir. 
4g = So 
2-7/2 
_ 2(AB + BC) —chestcir. _2(AB + BC) — chest cir. 
al 4(2 — +/2) 7 8 — 4,/2 


9 


; a 
Area of one of the four equal triangles = 9 
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area ABCD — 2a? 


_ 2(AB + BC) — chest cir.\? 
Area of chest = area ABCD 2 8 — 4/2 ) 


Area of chest 





AB X BC — {.603553[2(AB + BC) — chest cir.]}? 


Area of chest 


Verification of the Formula 


The validity of the empirical formula was determined in the 
following way. Eleven children, five boys and six girls, representing 
different types of stature, were chosen from the seven, eight, and nine 
year groups. Types of stature were selected according to the Baldwin- 
Wood’s tables (2), (1) slender short, denoting a condition of under- 
weight and under-height; (2) average short, average weight, and 
under-height, (3) slender medium, under-weight and average height, 
(4) average medium, average weight, and average height, (5) average 
tall, average weight and above-height and (6) heavy tall, over-weight 
and above-height. The various stature types were chosen in order to 
verify the use of the empirical formula for different types of build. 

The shape of each child’s chest was obtained by means of two 
sections of lead tape, about one-sixteenth inch in thickness and one- 
fourth inch in width. To insure a quicker and more accurate measure- 
ment, two persons worked on the experiment. The child was given 
no directions but was merely asked to stand still. The ends of the 
lead tapes were placed on the midline of the sternum, at the level of 
the nipple line. The tapes were then passed backward around the 
chest and brought together over the tip of the spinous process of the 
thoracic vertebra corresponding to this level. As soon as the tapes 
were properly placed the child was asked to raise his arms slightly 
and the two pieces of the tape were removed and fitted together, care 
being taken to preserve the exact shape until it could be transferred 
to a paper and traced off. Three such measurements were made for 
each child. Weight, height, breathing capacity, width, depth, and 
circumference of chest were also measured at the time. 

A Coradi disc planimeter was used in measuring the areas of the 
traced chest shapes. Because it was difficult to measure such a large 
area with the planimeter, circles were inscribed within the traced 
shapes and the areas of the circles were computed from their radii; 
the irregular spaces between the circles were measured by the planim- 
eter. Three readings were taken for each of the irregular spaces 
within the traced shapes and the average of the three was taken for 
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the final dimension of each space. The sum of the areas of the circles, 
plus the areas of the irregular spaces, gave the total chest area. 

The next step was to determine whether the area computed by 
the formula corresponded to the actual area of the chest as measured 
by the planimeter. The ideal method would have been to measure 
the chest circumference, width, and depth with the obtaining of the 
chest shape at the moment when the ehest shape was being measured 
with lead tapes, and to compare the area derived from the measure- 
ments with the area of the traced chest shape. This was impossible 
because as slight a movement as that of lifting the arms to have either 
the calipers or the measuring tape placed on the chest wall under 
the arms would alter the shape of the chest. Hence the chest shape 
was measured independently as traced off on paper. The greatest 
width of the shape was used as chest width; chest depth was taken 
from front to back where the tapes met; and chest circumference by 
passing a metal wheel (devised by Wellman (4)) twenty centimeters 
in circumference around the traced chest shape. By substituting 
these three measurements in the formula, a was computed (a being 
one of the two equal sides of the isosceles triangles, four of which 
were removed from the rectangle to form a parallel octagon). Since 
the area of two isosceles triangles is equivalent to the area of a square, 
the area of a square whose sides were a was computed. This area 
multiplied by two represented an area equivalent to the sum of the 
area of the four triangles. The chest area was then computed accord- 
ing to the formula for the area of a rectangle. The total area of the 
triangles subtracted from the area of the rectangle gave the area of 
the parallel octagon. 

Table 1 shows the per cent of difference between the area as meas- 
ured by the planimeter and that computed by the formula for each 
of the three series of measurements for each child. The means, 
standard deviations, probable errors, probable error of the difference 
and ratios of the mean areas computed by the two methods are given 
below: 


Computed Probable 
Planimeter Parallel Error 
Chil- Area Octagon Area of Dif- 
dren Mean P.Enu Mean P.Em ference Ratio 
lst measurement... 11 244.41 5.86 242.40 5.78 8.23 .26 
2nd measurement... 11 248.35 5.27 246.36 5.31 7.48 .27 


3d measurement... 11 248.32 5.75 247.18 5.58 8.01 14 
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From Table 1, demonstrating the small per cent of difference 
between the areas measured by the planimeter and those computed by 
the formula for each of the three series of measurements for each child, 
it would seem that the empirical formula for finding the area of the 
chest is a valid method of arriving at a composite chest measure. It 
should be noted, however, that the small number of cases probably 
affects the reliability. 

As a further means of verifying the use of the empirical formula 
for computing chest area, a comparison may be made between Tables 
land 2. Table 2 shows the per cent of difference between the areas 
as measured by the planimeter and the areas computed by the formula 
for the area of an ellipse, which ist ab. The probable errors, probable 
errors of the difference and the ratios of the mean areas are given. 


Probable 
Planimeter Computed Error 
Chil- Area Ellipse Area of Dif- 
dren Mean P.E.. Mean P.Em ference Ratio 
Ist measurement... 11 244.51 5.86 225.19 5.72 8.18 
2nd measurement... 11 248.35 5.27 231.13 4.75 7.10 
3d measurement... 11 244.22 4.73 228.25 4.52 6.54 


Inspection of these results shows a much higher per cent of differ- 


ence than in the case of the use of the empirical formula. The ratios, 
however, indicate only a tendency toward significant differences in the 
mean areas. As noted above, the small number of cases probably 
affects the reliability. 

If then we judge the applicability of those methods of computing 
chest area by the per cent of differences found in the measurements 
of individuals, the use of the empirical formula, 
area ABCD = AB X BC — {.603553(2(AB + BC) — chest cir.]}?, 
seems the most valid method of arriving at a composite chest measure. 


SUMMARY 


Theoretically, the most accurate method of finding the area of the 
chest would be by measuring the traced chest shape with the planim- 
eter. It is impractical because too much time is used in getting the 
chest shapes by means of lead tapes, and then measuring the areas 
with a planimeter. When the series of three chest shapes for each 
child was analyzed the errors made in getting the chest shapes with 
the lead tape were larger than the errors made in measuring with the 
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planimeter. It is obvious that the shape of the chest varies too much 
to warrant measuring with a delicate instrument such as the planimeter. 

Practically the empirical formula fills the need for a method by 
which we can compute an area of the chest approximating closely 
the actual shape of the chest in the living child at seven, eight, and 
nine years of age for the following reasons: 

(1) In the case of the eleven children for whom three chest shapes 
each were measured, the small per cent of difference between the areas 
computed with those measured by the planimeter shows that the 
shape of the segment of the chest in children at seven, eight, and nine 
years conforms closely to the shape of a parallel octagon. Hence, the 
empirical formula for it can be used to compute the area of this segment. 

(2) The empirical formula is a time saver. 
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DISTURBANCE OF VISION AND CONSCIOUSNESS IN 
PETIT-MAL ATTACKS 





BY DR. OSKAR DIETHELM 


Henry Phipps Psychiatric Clinic, Johns Hopkins Hospital, Baltimore, Maryland 


The fact that the epileptic usually is unable to give us an account 
of what happens during a fit stands in remarkable contrast to the 
highly organized activity we observe in some of the attacks. It is a 
generally accepted theory that the loss of consciousness forms the 
nucleus of the epileptic attack. There are only a few attempts at the 
analysis of these unconscious states. With the method of narrowing 
and focussing the attention and lines of remembrance in hypnosis, 
one has a means of penetrating to a certain extent further into what 
otherwise may not formulate itself in communicable experience. 
This type of approach had been tried by Binder in Heidelberg, who 
investigated parts of an epileptic fugue with hypnosis and found a 
marked disturbance in vision. The characteristic features were 
concentric restriction and disturbed fusion which he describes with 
Mayer-Gross as ‘‘dilapidating consciousness’. Frequently he found 
micropsia and double vision. During the fugue the patient had 
marked fluctuation of consciousness (according to the hypnotic reex- 
perience) but he had nevertheless a complete amnesia for the whole 
episode. 

Our investigations were limited to petit-mal attacks which seemed 
to be of only a few seconds’ duration with apparently no visual or other 
experience during this loss of consciousness. Under hypnosis the 
patient reproduced memories of larynx and eye feelings and of his 
general behavior as well as characteristic disturbances of the visual 
field—an unexpected definition of experiences behind a seemingly 
empty unconscious period. Petit-mal attacks of several patients 
were investigated and gave similar results, but one patient whom I 
shall use as the paradigma gave especially striking results. 

This patient was a 30 year old college professor who has petit- 
mal attacks since the age of 24. They became more frequent the 
year previous to admission. His intelligence was intact at admission 

547 





548 Human Biology 


to the Henry Phipps Clinic and except for a slight change in person- 
ality, the petit-mal attacks were the only symptoms of epilepsy. The 
attacks occurred two to three times a week and eighteen petit-mal 
attacks were examined. 

The patient was closely observed, the nurses turning in accurate 
reports about each attack. The patient told the physician his own 
observations, but they were not discussed with him. He was then 
made to rehearse the attacks scene by scene under hypnosis. Two 
levels of hypnosis were used for each scene, firstly an average deep 
hypnosis, then a deep hypnosis. Each scene was investigated com- 
pletely before the succeeding one was brought under investigation. 
Special attention was paid to the patient’s behavior at that moment, 
his bodily sensations and his visual field. He was then put in the 
deeper hypnosis and the same scene was examined with regard to 
the same factors, and in addition to them, with regard to the thought 
content. In this manner, the whole attack was examined step by 
step. We soon found out that we did not deal with an abrupt, brief 
attack. Sensations may precede or last for several minutes after the 
attack, accompanied by a varying degree of disturbance of conscious- 
ness. It took us therefore frequently two hours for the examination 
of a brief petit-mal attack. Verbatim reports were taken by another 
member of the staff. 


A CASE REPORT 


The following report will give an understanding of our findings. 
The nurse observed during breakfast that the patient, while taking 
a drink of water, spilled a little on his chin. His hand jerked a little 
and his fingers became rigid. He nodded his head a few times stiffly 
and his jaws moved as if chewing. The eyes looked glassy and his 
gaze was fixed straight ahead. He then dropped his right hand and 
the whole attitude relaxed. After about a minute he reached behind 
him to take a cigarette which was in a cigarette holder on the window- 
sill. He took matches, lit the cigarette and held the holder in his 
mouth, very rigidly. His eyes remained half open and his movements 
were very slow. He remained for several seconds with the match 
held in his fingers, the arm straight and rigid, the face flushed, the 
cheek muscles looking taut. Finally he opened his eyes, smiled at 
the nurse, then looked over the table as if he were taking in all details 
and felt puzzled by it all, righted his chair and resumed eating his 
breakfast. This is as far as the report of the nurse, the objective 





rson- 
The 
-mal 


urate 
own 
then 
Two 
deep 
com- 
tion. 
nent, 
1 the 
‘d to 
ught 
p by 
brief 
r the 
ious- 
ation 
other 


ings. 
king 
little 
tiffly 
1 his 
and 
hind 
dow- 
1 his 
ents 
atch 
. the 
d at 
tails 
z his 
ctive 


Petit-mal Attacks 549 


observer, goes. The patient himself remembers that he had an 
attack of short duration. He realizes that he must have taken a 
cigarette during the attack and lit it but he cannot remember it. He 
recalls that he felt puzzled the moment before he became himself again. 
We started with the hypnotic investigation at the moment when 
he reached for his egg, which happened a few seconds before the attack 
started. The first scenes are omitted as nothing unusual was noticed 
and the protocol starts with the description of the first sensations: 


There is a slight sensation in the throat. I am looking at this particular 
moment at the bowl before me; there was some white cereal into which I had mixed 
an egg. 

Next Scene:—I still see that bowl, with myself picking at it in a way with my 
fork. I have a sensation of lassitude, put my fork down at the right place. I see 
things now not as a whole but only that towards which my sensations are directed. 
I have slight sensations in my fingers. 

Next Scene:—I seem to see the glass of water. The sensations are growing 
stronger. I can see myself holding the glass. I am sitting erect at the table, 
but I have the feeling that I am tipping back in my chair. 

Next Scene:—I don’t seem to see much but there is a tightening of the throat 
muscles, especially in the vocal region. My visual field tends to be luminous like 
a moving picture screen. A picture of a man comes into my mind. It is a man 
who is a colleague of mine. I seem to see him with a cigarette. It takes me back 
to my office, though it is in a different condition than when that man was there. 

Next Scene:—There is a degree of numbness in the nasal region, a tendency to 
dilate and contract the nostrils. The visual field is dark or grey with a tendency 
to luminousness. Again there is that concentric affair, it now assumes the form of 
a grille in our kitchen. 

Next Scene:—There is a tendency to nasal movements. It is a twitching. 
The arms are fairly normal. There are slight sensations in the arms. There is a 
ball of something black with light in the center passing out in the form of streaks. 
It is a bluish light. There are no other colors, just luminously. 

Same Scene—Deeper:—It seems black. I have a feeling that I tip back. I 
have a feeling that I reach round behind me to the window-sill for the cigarette 
that I had left there. There is a general idea of being puzzled. I feel that my 
head has rocked. 

Next Scene:—I still have a slight nasal twitching, a slight throat sensation, 
only slight hands sensation. I cannot see things clearly. I can see the cigarette 
holder that I was given the other day. I do not know whether it was really there 
or whether it was my imagination. I seem to see the end of it containing the 
cigarette. I take the other end in my mouth. I am sitting in a fairly normal 
posture. I can see a large trumpet shaped flower with the open end towards me. 
It is of a dark color. I want to see the entrance of Miss A’s (his fiancée) room 
where I used to go some times. It is the entrance as one would view it from the 
inside going out. The thing that seems to be hovering around is my driving the car 
at a certain time in a certain direction. I was in a rather peculiar mood. I had 
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just been speaking to Miss A and had just been disappointed in a certain way, 
about my proposal. It was in her room. 

Neat Scene:—I still have throat sensations and slight numbness. I want to see 
the table cloth in front of me, and a box of matches onit. Iam sitting normally, 
can see things quite normally. I can see the table. 

Next Scene:—There seems to be slight throat sensations. I seem to see the 
nurse in front of me. Just at this moment she seems blurred. She is just what I 
happen to be looking at. I can localize her in the room. 

Next Scene:—I have a slight sensation on one spot on my throat. It is on the 
left side, slightly below the voice box. I see the nurse pretty clearly sitting there 
looking at me in an interested attitude. There seems to be a persistence of the 
blurred stage though I have a fairly good outline. It seems to me that I am bring- 
ing my chair down to the floor again after having tipped it back. I have the ciga- 
rette in my hands. It seems to be dead, but that may be a continuance of what I 
saw earlier in the morning. 

Next Scene:—I have slight sensations. While I can keep the image of the 
nurse fairly well a lot of things tend to interfere. I can see her clearly. I see 
myself straightening up in the chair. 

Next Scene:—I have very slight sensations in that spot in the throat. It seems 
to me that I turned around to the table. I do not know whether I eat or not. 

Next Scene:—There seems to be a slight persistance in the throat. I can take 
in the visual picture better. I am at the table—there is no one there. 

Neat Scene:—I am leaving the dining-room, considering myself normal, though 
with sensations in my throat. Things are a little shadowy but I can localize 
fairly well. 

Next Scene:—I am seated somewhere. I can see things clearly. I still have 
feelings in the throat; I did not feel it then. 

Next Scene:—There is only that throat sensation. I approach someone and 
ask Mr. 8S. (another patient) whether I have not fallen asleep. I see him clearly. 

Next Scene:—I seem to feel normal. He said that he left when I lifted a glass 
of water. I went on into the day-room. 


The examinations of other attacks gave similar findings which 
I may summarize in the following facts:—a petit-mal attack has its 
characteristic changes in consciousness and vision and bodily sensa- 
tions. In all attacks there were sensations of tightness, tenseness and 
numbness. They were noted more frequently in the throat and face, 
less frequently in the hands and neck and not elsewhere. They 
appeared at a period before the attack which varied from about two 
hours to a few minutes, and lasted for a varying period up till ten 
minutes after the attack. They showed a variation in intensity 
throughout their appearance which was not correlated with any 
variation in consciousness. In deep hypnosis these sensations were 
frequently more intense. The tight feeling in the throat was often 
so marked that his speech became thick, low and nearly unintelligible. 
Twitching of muscles was observed. The patient never experiences 





ences 


Petit-mal Atiacks 551 


these sensations in his conscious state and never observed them with 
his petit-mal attacks. They were only found under the hypnotic 
investigation. So far from the unconsciousness of the attack being 
an absolute and complete thing, we found that it was very fluctuating. 
At times there was almost a clear consciousness, at others a vague 
appreciation of surrounding objects, passing at some points into a 
complete loss of perception of outside objects. 

During less marked disturbance of consciousness the patient was 
able to describe his behavior in average deep hypnosis. With deeper 
hypnosis he was able to give a more or less vague picture of himself 
even during the so-called unconscious period, but there was usually a 
brief episode which the patient was unable to reproduce. This must 
correspond to a real unconscious state, best compared to coma. 


DISTURBANCES OF VISION 


Vision has to be studied in regard to the formal aspect as well as to 
content. There is a definite concentric constriction of the field of 
vision on entering the attack and a similar concentric enlargement 
on coming out. The patient never described a change in the size of 
the objects but saw them on one occasion upside down. On some 
occasions he noticed that objects seemed to move slowly and this was 
often associated with a slowing down of his own activities. As the 


attacks progressed, his attention became gradually more fixed on the 
central objects and the sense of the situation and location was lost. 

The following samples from various attacks illustrate well this 
disturbance of fusion :— 


I am trying to see myself. I feel this is a deeper state than the one before. I 
feel that I am being lifted up. There may be a tendency to disordered pictures, 
parts of the furniture, incongruous parts of the room, which is not reality. 

I can see only a face without any contacts of surroundings. It seems he is in 
the attitude of sleeping. It is the face of Dr. Meyer. 

I am sitting. I am not conscious of my hands. I can see parts of the chair 
. . » Lean see things immediately at my sides, such as the white of the pillow and 
the bed table . . . in front of me it seems everything is black. I have the picture 
of slow motion. Something is revolving. I can’t tell what itis. It is dark and 
does not persist particularly. 

Iam holding the program. It still seems to me that I am looking at that cover 
part of the program. I can see the type of character used, though I can’t see the 
words. It seems to me that I can see extra letters. 

I still see the needle and the double line. I can see the needle moving to the 
right. Iam sitting at the table rather tense. I am not concerned with the rest of 
the room. I seem to see books on the table. I seem to see the window. The next 
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thing that comes into my mind would be the lamp. There is always a tendency to 
other things, leaves, etc . . . I have the idea of a window through which some- 
thing is hanging, tapestry, a wall is surrounding that window. 


Situations and the whole changing sight are not experienced as a 
fused pictorial memory as in the normal person, but as a succession 
of pictures. Often, only several single objects are seen but not in 
relation to each other and to the picture as a whole. 

The above mentioned phenomena (concentric constriction of the 
visual field, restriction of attention to the central objects, loss of the 
sense of the situation and location, disturbance of fusion) were present 
only so long as the patient’s consciousness was still on a level where 
he could perceive optic stimuli. During the depth of the attack, 
external stimuli were not perceived any longer. The visual field was 
filled with pictures the origin and nature of which is more difficult to 
explain. In medium hypnosis such a scene showed mainly a play of 
light and darkness, occasionally taking concentric forms. They 
correspond to the pictures of entoptic origin as recently described by 
Hoche. In deep hypnosis concentric pictures predominated. They 
were often colored, e.g., as flowers and trumpets. Not infrequently 
whole landscapes were seen. Many of the pictures were related to 
his past life, especially experiences with his fiancée. These findings are 
very different from those which we got from hypnotic examinations of 
normal periods of this patient’s life and from those in normal people. 
Normal scenes are reexperienced according to reality and the visual 
field is filled with the objects of the surroundings. We find occasionally 
entoptic pictures like some play of light and darkness, often of con- 
centric shape when people are relaxed and given to self observation 
as in psychocatharsis and hypnagogic hallucinations. 

During our investigation we were always very guarded against 
making any suggestions to the patient, but I realize that in the 
restoration of amnesic gaps associated material may interpose. The 
individual reaction can be clearly seen in the patient’s reproduction 
and deception may arise easily. I therefore exclude a discussion of 
the interesting content and try to evaluate the more non-personal 
factors. In all these experiments we never got hold of an initiating 
factor but were at least able to establish a closer observation of the 
by no means wholly inaccessible attacks of relative unconsciousness. 

Another patient with petit-mal attacks, an 18 years old college 
boy, showed an interesting visual disturbance under hypnosis. With 
the beginning of the attack, objects on which he had focused became 
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gradually ‘‘smaller and far away’’, till everything seemed black. 
With restoring consciousness these objects became ‘‘as large as they 
would be as if I were close’. Sometimes such an object seemed very 
large and filled the whole visual field. 

Recently a patient who did not become unconscious and amnesic in 
peculiar attacks with interesting visual changes gave descriptions not 
unlike what in the other cases could be brought out only in hypnosis. 

This patient, a lawyer 41 years old, had suffered from convulsions 
since the age of 29. Since April, 1927, he has had attacks which 
consist in two weeks of visual disturbance, followed by a series of 
convulsions lasting three days. During the visual disturbance he 
does not lose consciousness. We observed him during these attacks 
and careful notes were taken of his descriptions. The visual dis- 
turbances lasted from a few seconds to minutes. At the onset and 
coming out of some of these attacks he saw only objects which were 
in the center of his visual attention. This often led to distortion. 
Then the visual field became filled with colors which during the depth 
of the attack changed to grey. Occasionally we observed petit-mal 
attacks with loss of consciousness. Hypnotic investigations of these 
attacks revealed findings similar to those I have just described. They 
were accompanied by palpitation and a dazed feeling, ending suddenly 
with the clearing up of the attack. Also here we found fluctuations on 
different levels of consciousness. 

During his conscious attacks he often saw objects very small or 
very large or upside down. Hallucinations of tall trees, boxes, wires 
and the walls moving towards him occurred frequently. An eye 
examination revealed a homonymous hemianopsia during the attack, 
and normal findings otherwise. 

In this case we obtain disturbance of vision similar to those in my 
experiments. I would like to point out the disturbance in vision 
through restriction of attention and the colorful pictures with the more 
marked loss of consciousness. There were also sensations in the 
hypnotic re-experience of which he was not aware before. 

With these hypnotic investigations we are trying to attack the 
problem of unconsciousness in the epilepsy reactions. The results 
allow us to single out a few factors which are more intelligible than any 
concept of consciousness as such. Instead of this we found the more 
familiar problems of attention and vision. Hypnosis allows us to 
analyze ‘“‘even mild petit-mal attacks in which normal consciousness 
is commonly recovered so quickly that no sufficiently long inter- 
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mediate one persists during which the patient can be induced to talk.” 
(Clark). Through the limitation of attention we get a disturbance 
of fusion. The situation picture does not exist any longer and the 
patient can no longer ‘‘include the usual wide range of facts within 
the optic reach’. He often does not fuse the continually changing 
picture ‘‘into one total picture’. During the more marked disturb- 
ances there is no longer “a fusion of successive impressions.’”’ The 
‘“‘active looking is replaced by passive seeing”. Primary symboliza- 
tions fill the visual field and ‘‘memories of past experiences and 
imaginative productions” play an important role, showing more 
clearly than in the conscious state that “vision is an actual reaction 
of the individual as a whole.”” (Adolf Meyer.) 











. 3 


NOTES 


REMARKS ON THE PAPERS BY PROFESSOR F. WOOD 
JONES AND PROFESSOR W. K. GREGORY 
CONCERNING THE PHYLOGENY OF 
PRIMATES 


The investigator has three methods at his disposal with which to 
clarify the phylogenetic relations of animal forms. These are com- 
parative anatomy, palaeontology and embryology. For the investiga- 
tion of the genealogy of Primates, the first two methods have been 
almost exclusively used until now. The discussions of Prof. Wood 
Jones in the May, 1929, and of Prof. Gregory in the February, 1930, 
number of Human Brouoey are based only upon comparative anatomy 
and palaeontology. Only after Hubrecht and Selenka had secured the 
necessary material was it possible to investigate the comparative 
embryology of Primates. 

In the past few years, the author thoroughly occupied himself with 
the comparative embryology of Primates, especially the embryology 
of the skull of various Primate forms (Tarsius, Nycticebus, Lemur, 
Hapale, Chrysotirixz, Mycetes, Macacus, Semnopithecus, Homo). These 
were examined mostly on hand plastic reconstructions (1). The 
embryology of Tupaja was also investigated (2), as Gregory (1910, 
1913) has brought this Insectivore into closer phylogenetic relation 
to the lower Primates. 

If one compares the embryonic cartilaginous skull of a human 
embryo with that of an old world monkey, the morphological 
similarity of the entire construction is extraordinary. Upon more 
exact consideration, one comes across a few characteristics with 
regard to which differences exist (course of the skull axis, etc.). If 
the primordial cranium of the Cercopithecidae is compared with that 
of the new world monkey, the similarity is still greater. It is note- 
worthy that Hapale is closely related to the examined Cebidae. This 
almost complete accord of the primordial cranium of old and new 
world monkeys must be considered as evidence of their close genealogi- 
cal relationship. It is apparent that old and new world monkeys have 
a common origin, since that is the opinion of Haekel, Boas, Winge, 
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Dubois and Schlosser, contrary to that of Loomis, Gregory, von 
Ihering, Franz and Schwalbe. The Hapalidae do not receive a 
special position opposite the Cebidae, as Wortmann, Arldt, Gidley 
and others suppose. They belong genealogically with the new world 
monkeys according to the conception of Bluntschli, Gregory and 
Franz. 

Upon investigation of the skull development of lower Primates 
it becomes apparent that Tarsius and Lemuroidea (Nycticebus, Lemur) 
retain characteristics basically different from one another. This 
embryologic finding is not surprising, since it has been known for a 
long time that Tarsius anatomically is not closely related to the 
rest of the lower Primates (lateral enclosure of the orbits, Tympanicum; 
failure of a proc. lemuricus mandibulae, deciduate Placenta, Caecum, 
failure of the Prosimian loop of the Colon). We are partly concerned 
here with characteristics which Tarsius and the higher Primates 
commonly possess. However only outer relationships are shown 
(for example with regard to the placentation (von Mdllendorf)) whose 
phylogenetic worth cannot be judged. With Tarsius the evolution 
of the skull shows not only no approximation to the higher Primates, 
but deviates the most among the Primates from the general type. 
Tarsius and the known fossil Tarsioidea are entirely one sided specialized 
forms. Therefore I can not imagine an origin of the higher Primates 
from similar Tarsius forms, contrary to the opinion of Wood Jones, 
Cope, Hubrecht, Schlosser, Franz, Teilhard de Chardin, Arldt, E. 
Smith and others. Since the primordial cranium of the investigated 
Lemuroidea (Nycticebus, Lemur) approaches the higher Primates as a 
whole, just as in their most important individual characteristics, I 
consider that the origin of the latter is from forms which are similar to 
the present Lemuroidea. 

Another genealogical question, which is affected by embryological 
results, is that of the origin of the entire group of Primates. Mammals 
similar to Insectivora are mostly thought to be the origin (Franz, 
Boas, Weber, Haeckel). Gregory states more definitely here (1910, 
1913) that the Primates as a whole originate from a form similar to 
Tupaja. Gregory continues on that numerous characteristics of 
Tupaja are distinguished from the Lipotyphla; the neurocranium 
is more spacious, the nasal region of the skull is reduced as among 
Primates, the orbit is comparatively large, it being bordered by a 
bony ring as with the Lemuroidea. A Foramen infraorbitale is 
present, and the form of the auditory ossicles, the tympanic region 
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and the direction of the arteria Carotis interna, show approximation 
to the lower Primates. A lower tongue is present as with the latter. 
Gregory was therefore convinced that primitive Insectivora Meno- 
typhla are the origin of Primates. This opinion was shared by 
Schwalbe, Ossenkopp, Le Gros Clark, Carlsson, E. Smith. Before 
Gregory, Kaudern had already come to the same conclusion. 

In reality Gregory’s assumption bases itself upon the similarity 
of the skeletal system, especially the adult skull. What is the relation- 
ship of the embryological history of the skull to it? It becomes 
apparent upon investigation that the primordial cranium of Tupaja 
deviates completely from the Primate type and is closely related to 
the other Insectivora. According to the entire contour form, to the 
general construction, to the direction of the skull axis, to the passage 
of the arteria carotis interna, to the Parietal plates, to the form of 
connection between the nose capsule and the skull base, according to 
this, the skull evolution is entirely different from that of the Primates 
and this form shows fundamentally the same ontogeny as the other 
investigated Insectivora. A genetic relation between Tupajidae and 
Primates is to be rejected. The origin of Primate genealogy remains 
uncertain. 

So we can see, that the embryological method is in a position to 
provide real contributions to the phylogeny of Primates. It was the 
aim of the preceding text to show the worth of embryological investi- 
gation for the genealogical history and the embryological reports, 
from which up to this time investigated results deviated, should be 
placed in discussion in their phylogenetic meaning. 

1. Studien tiber das Primordialkranium und die Stammesgeschichte der Primaten. 
Morphologisches Jahrbuch 59. 1928. 


2. Das Primordialkranium von Tupaja und der Ursprung der Primaten. Zeitschr. 
Anat. u. Entw. 86, 1928. 


K. O. HeENcKEL 
UNIVERSITY OF CONCEPTION 
CHILE 
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PROPOSAL FOR THE COMPULSORY ANTHROPOLOGI- 
CAL STUDY OF EMIGRANTS 


I should like to propose that the permission for emigration, which 
already depends upon medical examination, should also be preceded 
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by an anthropological examination. In other words, my proposal 

is to annex to the office of medical examination an anthropologic one. 
In many ways such an examination would be of great value to 

science, as a simple means of securing anthropological data on a large 

number of persons. For Germany the following numbers would be 

examined: 


1921 . yD - » ae 
1923 115,000 1924. iAst _ 58,000 
1925 | 63,000 1926... eae 65,000 
1927 ul ‘tiagerts ae 


The number of emigrants from other countries will not be much 
smaller. Dividing the examined persons according to country of 
birth and lineage, the anthropology of each country will be investi- 
gated more thoroughly than would be possible in any other way, 
for there will not be many, who will voluntarily submit to examination. 

In the second place the United States would have copious material, 
by combining the measurements with the medical data, for the study 
of questions of race and biological heredity. If the examination were 
repeated after a certain time, the question of the influence of the atmos- 
phere, the milieu, etc., on the frame could be studied thoroughly. 
This is a question about which for want of material little is now known. 

The financial question would not be of great importance. Even- 
tually the persons examined could be required to pay the costs of their 
examination. The elaboration of the collected material could be 
accomplished on the spot, or in the anthropological institutes of the 
different Universities. In the latter case, the material would serve 
not only for studies, but at the same time for instruction.* 

Max KAssBACHER 

ScIENTIFIC COLLABORATOR 

OF THE ANTHROPOLOGICAL SECTION 
OF THE ANATOMICAL INSTITUTE 

oF HEIDELBERG UNIVERSITY 


* A similar proposal has been made by Dr. H. H. Laughlin.—Eprrors. 
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QUOTATIONS 
AN EIGHTEENTH CENTURY FRENCH EVOLUTIONIST 


One of the major curiosities of biological literature is the Vue 
Philosophique of J. B. R. Robinet. It is now arare book. Its signif- 
icance in the pre-Darwinian discussions of the evolution concept 
has been appraised, on the whole fairly, by Osborn,' but it seems worth 
while to give an opportunity to the present day biologist to see at 
first hand something of what Robinet actually said about the struggles 
of nature to make man. 

Jean-Baptiste-René Robinet was born in Rennes on June 23, 1735, 
and some eighty-five years later died there, on March 24, 1820. In 
the long interval between these two events he worked his way through 
a somewhat difficult and troubled life. In 1735 Rennes was near a 
low ebb in its fortunes. Though it had been, in effect, the capital 
of Brittany since the 10th century, it had during the preceding fifty 
years or so, suffered a decline with some very rough going along the 
way. In 1675 there had been an insurrection against the excessive 
taxes (the ‘‘revolt of the stamped paper’’) imposed by Louis XIV. 
This uprising was cruelly suppressed by the governor of the province, 
Charles, duke of Chaulnes. The parlement was moved over to Vannes, 
and the inhabitants were subjected to a dreadful beating up, both 
physical and economic. Great numbers of them were ruthlessly 
killed, and the rest had their spirits crushed by heavy fines. In 1720 
a great fire pretty well completed the ruin of the town. Some eight 
hundred houses were destroyed. It was into an environment that 
had been severely chastened that Robinet was born. 

Early in life Robinet came under the tutelage of the Society of Jesus. 
Here again he fell upon troubled times which had a most important 
influence in determining the further course of his life. For a long 
time the Society had been gaining ground in France, and with the 
accession of Louis XIV its ascendency was obvious and admitted. 
Jesuit priests were trusted advisers of the king in matters of policy, 
and even went so far as to take his side in his quarrels with the pope. 
They forced the revocation of the edict of Nantes in 1685. What they 


1QOsborn, H. F. From the Greeks to Darwin. New York, 1894, pp. 121-123. 
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did to the Jansenists, culminating in the destruction and desecration 
of Port Royal in 1710, was the complete demonstration of their political 
power. But trouble was impending. The Society was too rich, too 
powerful, and too arrogant. Against the provisions of their own 
constitution, and the specific orders of many popes they were engaging 
in highly dubious as well as profitable commercial transactions on a 
large scale. Neither the lay nor the non-Jesuit ecclesiastical tycoons 
of the time approved, and more and more the Jesuits got a bad name 
with the common people. Nothing much happened overtly, however, 
until in 1741. In that year Benedict XIV issued a breve, in which 
he called these Jesuit entrepreneurs ‘‘ disobedient, contumacious, cap- 
tious and reprobate persons,’ and enacted a lot of new and more 
stringent laws for their better control. With various ups and downs 
matters went from bad to worse until in November, 1764 the Jesuits 
were suppressed in France by edict, being allowed to act only as secular 
priests. Finally in 1767 they were expelled from the kingdom. It 
was a bad time to be a Jesuit in France. 

But some time before 1761 Robinet ‘“‘rentra dans le monde’’ to 
devote himself to a literary life, and in that year, at the age of twenty- 
six, published in Amsterdam his first book, entitled De la Nature. It 
created a considerable stir. Various theologians of considerable 
standing attempted to refute his system, which was indeed a bizarre 
one. Robinet began as an animist, and always remained one. Every- 
thing in the universe has the power of reproduction; stones, stars, and 
all the rest. Furthermore, his whole philosophy was built around the 
idea of an unbroken evolutionary process, which again included the 
inorganic and the organic in one single series ending finally in man, 
as its highest product. Since he regarded the evolutionary process 
which produced all things from the primitive, original archetype 
to be due to natural, though unknown, causes, very little was left for 
God to do in the general scheme of things. 

Robinet’s first book had a great popular success. It is to this day 
one of the most curious books ever written on natural history. It 
went through a number of editions. In 1768 he published a shorter 
treatise specifically devoted to the exposition of his views on evolution, 
the title page of which is reproduced here in facsimile, and from which 
the first chapter is quoted below. Before going on to discuss this 
book, however, it may be noted that for many years Robinet led a 
precarious life as a teacher of English, translator, literary hack, 
dictionary writer, and editor. In the last capacity he was for a time 
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VUE 


PHILOSOPHIQUE 


DE LA 


GRADATION NATURELLE 
DES FORMES DE L’ETRE; 
OU 


LES ESSATIS 
DE LA 


NA FU BE 


QUI APPREND A FAIRE L’'HOMME. 
Par J. B ROBINET. 





A4AMSTERD AM, 
Chez E. van HARREVELYT. 
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associated with Benjamin Franklin and others in the production of a 
periodical of sorts called Affaires de l’ Angleterre et de ’ Amerique. For 
a time he lived in Bouillon (in Luxembourg) but in 1778 returned to 
Paris. Here his fortunes improved; he became a censeur royal and 
secretary to the minister Amelot. Finally he retired to Rennes, 
gave up writing, and sought to be forgotten. Two months before 
his death he made public retraction of the heretical principles he had 
professed, was gathered once more to the bosom of the church, and 
died in the odor of sanctity. 

It is not easy to appraise Robinet justly. That he was a man of 
unusual talent, of wide learning of the scholastic sort, and of great 
productive energy admits of no doubt. His worst defect appears to 
have been most probably a direct result of his early training. He 
was enormously interested in natural phenomena, he wrote about 
nature, but he was not a competent naturalist. He sought the evi- 
dential basis for his philosophical speculations in books rather than 
in the field. His naive credulity, and nearly total lack of critical 
judgment as to the validity of evidence, are almost unparalled. 
Mermaids and mermen he accepts with perfect faith, pictures in 
beautiful copper plates, and assigns to an appropriate place in the 
evolutionary succession. In fact, the present writer knows of no other 
so complete a catalogue, with original descriptions quoted in full, of 
‘“‘authentic”’ accounts of these wonders as Robinet furnishes. 

For quotation the first chapter of the Vue philosophique has been 
chosen,* as best giving a brief general view of Robinet’s philosophy. 


AutL BEINGS HAVE BEEN CONCEIVED AND FORMED AFTER A SINGLE DESIGN OF 
WHICH THEY ARE INFINITELY GRADUATED MODIFICATIONS. CONCERNING THIS 
PROTOTYPE AND ITS CHANGES, CONSIDERED AS SO MUCH PROGRESS TOWARDS THE 
MOST EXCELLENT FORM OF BEING, WHICH IS THE HUMAN FORM. 


Since the progress of Nature is made by degrees which are often imperceptible 
and always by the smallest possible gradations, all its productions are as closely 
as possible related among themselves; although the sum of the differences accumu- 
lated along the universal scale of Beings can occasion doubt and uncertainty 
concerning the relation of the highest to the lowest. Each has its existence apart, 
and yet none is isolated or independent. Each one has resemblances more or less 
close to all the others, and even the extremes are related. They progress from 
one to another in a manner so close and so necessary that each finds the sufficient 


*I am indebted to Miss Hermine Grimm and Dr. Lawrence J. Henderson for 
aid and criticism in the preparation of the translation. The attempt has been 
to keep the translation as nearly literal as possible. 
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reason for its existence in that which precedes it, just as it is itself the sufficient 
reason for the existence of that which follows it. 

Permit me here to call to mind this chain of all Beings, sufficiently established 
and developed elsewhere, which makes of all Nature a whole, continuous in varied 
beings; in which the imperfection of our knowledge makes us see interruptions 
and gaps, although there are really none at all and there cannot be any. 

Nature is only a single act. This act comprises past, present, and future 
changes; its permanence constitutes the duration of things. 

When I contemplate the innumerable multitude of individual things scattered 
over the surface of the earth, in its bowels, and in its atmosphere; when I compare 
the stone with the plant, the plant with the insect, the insect with the reptile, the 
reptile with the quadruped; I perceive, in spite of the differences which characterize 
each one of them, analogous resemblances which persuade me that they have been 
conceived and formed after a single plan, of which they are infinitely gradual 
variations. They all present the striking characteristics of this model—this 
original pattern—this prototype—which in realising itself, has assumed those 
successively infinitely multiplied and differentiated forms, under which Being 
manifests itself before our eyes. 

These characteristics have by no means escaped observing minds; and if I 
undertake today to place in a clearer light a thought that others before me have 
had—contented to give some new degrees of certainty, according to my feeble 
capacity, to that which has been proposed rather as a conjecture or a doubt, not 
as a truth—I make a point of referring the honor of the discovery to those to 
whom it belongs. 

At the summit of this grand scale of the inhabitants of the earth appears 
man, the most perfect of all. He unites, not indeed all the qualities of the others 
but all that are compatible in a single, same species, raised to a higher degree of 
perfection. He is the masterpiece of Nature which the gradual progression of 
Beings was, or was destined to have for a final limit; at least we here take it to be 
the final one, because it is with man that our natural scale of Beings ends. 

In the wonderfully varied series of animals inferior to man, I see Nature striving 
to advance, feeling her way toward this excellent Being which crowns her work. 
However imperceptible may be the progress which she has made at each step 
(that is to say, at each new production—at each achieved variation of the primitive 
design), the progress becomes very evident after a certain number of such changes. 
If, for example, the gradation between two related quadrupeds, such as the horse 
and the zebra, is too delicate for us to judge which of the two approaches a man 
more closely than the other, in the scale; nevertheless the Zoologist who passes 
from bipeds to bimanes, then to quadrupeds (solipeds, cloven footed animals, 
fissipedes) and from those to quadrumanes, perceives that he mounts by degrees 
to the summit of the scale where he finds the only animal which is at the same time 
bimanual and bipedal. Coming finally to compare these different animals, he 
recognizes without difficulty that a guadrumane such as the magot or Orang-outang 
resembles man much more than does any quadruped including even a fissipede; 
and in turn man resembles a solipede much less than a fisstpede, and particularly 
less than those fissipedes which use their fore-feet as hands. However little our 
Zoologist wishes to give attention to all possible comparable characteristics, he 
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still will discover that the Orang-outang resembles man more than any other 
animal. 

As many as there are intermediate variations from the prototype to man so 
many do I count the trials of Nature which, aiming at the most perfect, can only 
attain it, however, by this countless series of rough sketches. For natural per- 
fection consists in unity combined with the greatest variety possible. Accordingly 
it is the extreme of the variation of the original form which gives the most perfect 
form; and, this extreme which terminates the series of intermediate variations 
needs the experience of these in order to attain this last condition. 

Nature could only realize the human form by combining in every imaginable 
manner each of the traits which were to enter it. If she had overlooked a single 
combination there would not have been this precise degree of fitness, which has 
been acquired in passing through all the gradations. 

From this point of view, I picture each variation of the morphology of the 
prototype, as a study of the human form which Nature plans, and I believe the 
collection of these studies can be called the apprenticeship of Nature, or the trials 
by which Nature learns to make man. * 

What I say concerning man in his relation to all the other Beings, is perhaps 
equally applicable to any term whatever of the scale relative to those which precede 
it. But man being that which we know as the most excellent thing on our planet, 
we should not have any idea at all of the full richness of Nature, if we contented 
ourselves in viewing her in any single lower organism. 

When one studies the human machine, this vast multitude of systems combined 
into a single one—this enormous aggregation of parts, energy, forces, similarities, 
motions, the number of which overwhelms the mind—although one has only an 
infinitesimal knowledge about it all, one is not astonished that there has been 
necessary such a long succession of arrangements and rearrangements, compositions 
and dissolutions, additions and suppressions, alterations, obliterations, transforma- 
tions of all kinds, to produce an organization so skillful and so marvelous. 

But what eye would be sufficiently keen to recognize the rough draught of 
man, not only in the first realization of the prototype, which is beyond the reach 
of our senses and which we can only imagine, but even in the least of the forms 
that we can perceive, so far from the prototype, and for that very reason so much 
nearer man? Who will be able to follow this sketch in its entire development? 
Who will be able to do violence to Nature, to tear away her secret, to show her 
unceasingly improving her work, adding faculties to faculties, organs to organs; 
varying these organs in all the ways they are capable of being varied, sometimes 
lengthening them and again contracting them, burying them in one individual 
while developing them in another, suppressing some in order to reproduce them 
afterwards with a new apparatus; in a word, making man in detail and by frag- 
ments, working and multiplying each piece indefinitely without ever copying, in 
order to compose of them an infinity of different Beings; instilling into each Being 
her inexhaustible fecundity so as to form from it what taxonomists call a species, 
lasting monument of the gradation of its progress; and finally by these generating 
processes obtaining the masterpiece she has planned. 


* Pliny has called the bind weed, a small flower greatly resembling the lily, 
the experiment of Nature in trying to make a lily, Convolvulus tyrocinium Naturae 
lilium formare discentis. 
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Man (I mean man taken in a general and abstract sense as the model of the 
species) is the prototype, plus the results of all the combinations that the prototype 
has undergone in passing by all the limits of the universal progression of the 
Being. If some genius, well enough acquainted with the progression of Nature 
to recognize what the prototype has acquired at each step, could deprive man 
of the acquisitions in the same descending progression and with the same inversion 
of changes, he could make him go back toward the bottom of the scale where he 
would be reduced to the simple primitive form of the prototype. But from the 
first step of his degradation he would have to cease being a man, for the creature 
nearest to man is almost a man; but yet is not one. 

Since man is the prototype plus the result of all the combinations which the 
prototype has undergone in passing through all the degrees of development, why 
should not the prototype be man, less this same result; for the result is precisely 
the difference which constitutes man? To say that the prototype is man less this 
result, is to say that the prototype is man, less that which makes man. And 
what does such an expression mean, except that the prototype is not man? 

The prototype is a model which represents the Being reduced to the lowest 
terms; it is an inexhaustible source of variations. Each variation when realized 
gives a Being, and may be called a metamorphosis of the prototype, or rather its 
first envelope which had been the first realization of it. The prototype is an 
intellectual principle which only alters itself in realizing itself in matter. 

A cavern, a grotto, a savage’s hut, a shepherd’s cabin, a house, a palace, can 
be considered as gradual variations of the same plan of architecture which begins 
to be executed with the fewest elements possible. A savage’s hut, a shepherd’s 
cabin, are not at all an Escorial or a Louvre; but they may be regarded as types 
more or less distant, in that the former like the latter have a resemblance to the 
same primitive design, and that they are all the product of the same idea, more or 
less developed. One finds in the most wretched cabin the same essential rooms 
as in the most magnificent palace. The whole difference between the cabin and 
the palace consists in the number of rooms, their construction, proportion, arrange- 
ment, ornamentation, all things which are derived from the original plan, so to 
speak, by means of evolution. Not only all the buildings of man, although so 
varied in the same nation, and yet more dissimilar among different nations, go 
back to the same plan; but this plan furthermore includes all the crude habitations 
that the animals know how to make according to their needs and instincts. 

A stone, an oak, a horse, a monkey, a man, are gradual variations of the 
prototype which has begun to realize itself by the fewest elements possible. A 
stone, an oak, a horse are not at all men; but they can be regarded as more or less 
crude types of man, in that they go back to the same primitive design, and that 
they are all the product of the same idea, more or less developed. One finds in 
the stone and in the plant, the same principles essential to life as in the human 
machine; the only difference consists in the combination of these principles, the 
number, proportion, order, and form of the organs. 

Considering the progression of individuals, whatever they are called, as so 
much progress of the being towards humanity, we shall compare them first with 
the exterior and interior human form, or physical man, then with the faculties of 
a higher order, that is to say, man endowed with a mind. 
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This new manner of contemplating Nature and her production which 
refers them all to a single universal generating idea, is founded on the principle 
of continuity which links together all the parts of this great whole. Each mechan- 
ism, taken in particular, tends properly and immediately to produce only that 
which in reality it engenders, but the sum of these mechanisms tends to the final 
result. And we here take man as the final result, in order to limit ourselves to 
terrestrial Beings, the only ones within our reach. 


In conclusion it may be said that the Vue philosophique will furnish 
an hour’s entertainment for any biologist, by its pictures if for no 
other reason. On Plate IX is figured a fully developed foetus, which 
Robinet says he received in 1762 from the coast of Angola, and states 
to be “‘un foetus-pongo.”’ Dr. Adolph H. Schultz kindly permits me 
to state that, in his opinion, the foetus figured was certainly human, 


and not that of an orang. 
RAYMOND PEARL. 


f 


THE HISTORY OF A GESTURE 


The following quotation is taken from a delightful but now little 


known book by David Urquhart, entitled “‘ The Pillars of Hercules; 
or, a Narrative of Trarels in Spain and Morocco in 1848,” published, in 
two volumes, by Richard Bentley, in London, in 1850. David 
Urquhart was a brilliant man who had a not altogether happy career 
as a diplomat, and was later a member of Parliament. A minor claim 
to fame was that he promoted the use of the Turkish bath in England. 
Another interest was found in the Phoenicians, about whom he had’a 
considerable and respectable store of learning. The quotation is 
from the first volume (pp. 199-203). The latter part of the passage 
gives the most succinct account known to me of what happened to 
ancient literature, in the course of what we proudly call the “‘ progress 
of civilization.” 


**T was looking over some coins which a gentleman at Gibraltar had collected, 
and was astounded to come upon one which is not copied, but which is represented 
in the accompanying wood-cut.* This told the whole story of the glass-houses 
and the tin. I wonder if the coin was censured as indiscreet at Tyre. How is it 


* The coin is in one of the addenda to Flores;—it is not in the copy at the 
British Museum. The coin is, however, known in the medal room. 
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that by putting the hand in this fashion to the nose the fancy should be tickled? 
Whence did the custom come? How did it travel to Britain? One is not pre- 
pared to have to search for such a gesture in the Hebrew Talmudists, or the 
Greek scholiasts; but here it is raised to numismatic dignity, and is worthy of the 
philosopher. 

There is a ludicrously supercilious animal, very 
strong and very stupid, with a horn on his nose, 
belonging to Africa, the Holy Land, Mesopotamia— 
in fact, all the Phoenician countries. He was the 
Behemoth, for of no other animal could Job be think- 
ing when he said, ‘‘ With his nose he pierceth through 
snares’’—the horn, emblem of victorious strength, 
denoting by its exaltation its own achievements, and 
the proud bearing of the brow on which it is planted. 

Each year gives to it increase, and each increase is 

marked by a wrinkle which comes to signify acquire- 

ment. There are false acquirements as there are 

true; and the horn of the nose is the burlesque of the 

horn of the forehead. The motion that is given to the hand shows that it is the 
spiral wreathings of a horn that are imitated: the rhinoceros represents the one, 
the unicorn the other. 

Of the two images, the African has preserved the grave one, we the grotesque. 
The Abyssinian warrior, when he has gained a victory, adorns his forehead with 
a horn. The London coalheaver, when he has made a hit, puts his thumb to his 
nose. 

This gesture in its grotesque form was known not long ago in Spain, although 
at present it appears to have died out. Cervantes unmistakably describes it, 
and in the person of Sancho Panza; the English, have therefore the sole honour 
and distinction of preserving this peculiarity of the Phoenicians and Etruscans.* 

I might be inclined to place beside this, the group of lions and unicorns at 
Persepolis, which so closely resemble the supporters of the English arms, as scarcely 
to be referable to coincidence. They are, indeed, of recent adoption as the arms 
of England, but of ancient date in those of Scotland. The emblematic plants of 
England were, however, those of Pheenicia—the oak and the ivy; and the rose of 
England is still the flower of Spain. The blood-red hand of Ulster is in Morocco 
stuck above every door. It wants not so much to raise the thought, or justify 
the association. Instinctively one seeks for some sympathetic deed, which shall 
link us to the Pheenicians; and Spain lies between, and is bound therewith: she 
too at length prides herself on her Moorish blood, and exalts herself (or at least 
did so till we robbed her fortress) on her British friendship recorded in the proverb: 


Guerra con toda la tierra, 
Pero par con Ynglaterra. 


The extinction of written records has given importance in these countries to 
every trifling usage or tradition, as will be best felt by reviewing the catalogue of 
mischances which have befallen the literature of Africa, and of the great people, 
who in the West have given to it its celebrity. 


* It is figured on a vase in the Museo Borbonico. 
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Alexander destroyed the libraries of Tyre: those of Sidon perished in the flames 
with their wealth and themselves. The whole mass of the literature of Carthage 
was destroyed by the Romans, except a small portion given to Massinissa. 

The Alexandrian library was burnt by the troops of Julius Caesar. The 
various collections made at Rome by Asinius Pollio, Augustus, and Tiberius, were 
lost in the fires under Nero and Titus. Domitian endeavoured to repair the 
disaster by getting the manuscripts of private collections copied, and ransack- 
ing Africa for the lost works: these were deposited in the Temple of Peace, and 
destroyed by fire under Commodus. 

Finally, the gleanings of Rome were carried off by Genseric and lost at sea. 
The persecution of the Donatists led to the burning, all over Africa, of books and 
manuscripts. The Mussulman conquests led to fresh burnings, and the great 
African collections of Alexandria again perished under Omar. 

The 600,000 volumes of Cordova, and the enormous collections of the learned 
cities of the Moors, perished by Christian and Gothic hands. The library of 
Tunis was destroyed by Charles V; Muley Hassan lamented it more than his 
city. After the ravages of war had ceased, Cardinal Ximenes, the munificent 
patron of literature, consigned to flames 88,000 African manuscripts. Lastly 
came the capture of the library of the King of Morocco, a portion of which con- 
stitutes the collection of the Escurial, and this again has suffered by fire. 

Thus have been swept away the literary records of this quarter of the globe, 
as completely as devouring sands and the human ravages of more recent times have 
effaced all local signs. The curiosity of the traveller is arrested on its inhospitable 
shores; the research of the antiquarian baffled by the scantiness or uncertainty of 
data. Her history remains what her interior still is: we can wander, guided only 
by the stars—little points of light that shine only because of the surrounding 


darkness. 
R. P. 
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